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Introduction 


If you are reading this book because you have heart disease, or 
because a friend or relative is affected by it, you will find advice on 
how to cope with the problem and how to aid recovery. If you do 
not have heart disease, we hope that there is information and 
understanding here to help prevent it. 

Though not much larger than a clenched fist, the heart's daily 
100,000 beats circulate almost 2,000 gallons of blood. In a year, 
this extraordinary pump beats non-stop between 30 and 40 million 
times — in a lifetime, two and a half billion times. In its tirelessness 
and reliability, the heart is an example of supreme biological engin- 
eering. But, as with any engine, it relies on its components. The 
heart has chambers that collect and distribute blood, valves that 
regulate its flow, muscle that provides power, an electrical system 
to control the timing of the whole process and piping that supplies 
the heart muscle itself with blood, and so with the oxygen and 
nutrients it needs for fuel. 

Any or all of these components may fail: chambers may have 
holes, valves may leak, muscle may become flabby and electrical 
circuits are liable to disconnections and short-circuits. Each problem 
gives rise to a different form of heart disease. But the most common 
difficulty is with the heart's own fuel supply. It arises because the 
vessels serving the heart muscle — the coronary arteries — become 
“ned with fatty deposits which restrict and === — ^ 
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Fortunately, as we have come to understand more about tlie 
heart, we have been able to develop ways of intervening to aid 
its work, and repair or replace its component parts. This has 
revolutionised the outlook in almost every aspect of heart disease. 

Over 120 drugs are available to influence the way the heart and 
circulatory system function: many reduce the effect of coronary 
disease by expanding the heart’s blood vessels or by reducing its 
need for oxygen. Artificial electrical devices regulate the rate at 
which the heart beats; plastic, metal or animal valves replace those 
that are stiff or leaking; and blood vessels taken from other parts 
of the body are üsed to restore the heart's own blood supply. Most 
dramatically of all, within the past two years — and after a decade 
of critical evaluation — we have become able to offer heart trans- 
plantation as a routine clinical service in certain kinds of heart 
failure where no other therapy can help. 

Impressive though the achievements of medicine and surgery 
have been, dealing with heart disease often involves difficult choices. 
After one heart attack, is it worth taking drugs — perhaps for many 
years — in an attempt to prevent another? When is the best time to 
replace a damaged heart valve? Will surgery for the chest pain of 
angina afford a greater chance of long life? This book aims to provide 
information to help patients understand their doctor's advice when 
it comes to making such decisions. It is also written in the belief 
that our knowledge, attitudes and behaviour affect our chances of 
developing heart disease and influence what will happen if we do. 

The form and function of the healthy heart are explained in 
chapter 1, and the general kinds of problem that can arise in 
chapter 2. What the heart does in health ànd illness is so closely 
linked to the way it is constructed that one cannot be understood 
without the other. Chapter 1 is essential reading; so are parts of 
chapter 2 (though the sections dealing specifically with heart defects 
present at birth and with infectious diseases of the heart will be 
relevant only to a minority). Chapter 3, on methods of diagnosis, 
is also important. Doctors use a range of tests and investigations to 
establish exactly what has gone wrong and what can best be done 
about it. Some of these techniques may be intimidating unti] their 

ure and purpose are explained. 
nat book then considers particular types of heart problem, begin- 
Pos ith heart attacks and angina. These conditions are two facets 
bee e disease: blockage of tlie coronary arteries causing the 
Je to be starved of blood. We then examine abnormalities 
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of heart rate and rhythm, which will be of particular interest to 
anyone who needs or already has a pacemaker. This is followed by 
a chapter on heart valves in which the need for surgery and the 
advantages and disadvantages of different types of valve replacement 
are discussed. There is then an account of measures that can be 
taken to help the failing heart and of heart transplants. Chapter 11 
provides a glimpse of new methods of treatment which may become 
widespread over the next decade. 

Most of our heart problems arise from disease of the coronary 
arteries. Yet in our grandparents' time coronary artery disease was 
rare — and still is in many countries. This is evidence that its 
origins lie (at least partly) in our style of life. Certain behaviours — 
particularly smoking — are clearly preventable, self-inflicted risks. 
However, the role of other factors, and the importance of diet in 
particular, are still controversial. Chapter 12 presents both sides of 
the argument about heart disease prevention. 

High blood pressure increases the risk of heart disease and so is 
also considered in chapter 12. Drugs used to treat this common 
condition are described in the last chapter. High blood pressure 
may affect many different organs in the body; in this book we deal 
with it only as it relates to heart disease. 

The final chapter gives a thorough account of the confusing range 
of medicines available to treat heart disease, and the book ends with 
appendices which describe what happens during open-heart surgery, 
the rules relating to driving with a heart condition, and how to help 
someone who has collapsed with heart disease. The. addresses of 
organisations that work to prevent heart disease and help those who 
suffer from it are given. 

Unless otherwise specified, figures given to describe the heart and 
its work — the amount of blood it pumps, for example — relate to a 
middle-aged man of average height and weight. The heart's size 
and workload are usually smaller in women. 
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Chapter One 


The Healthy Heart 


In our imagination, the heart swells with love, breaks in misery, is 
strong in those who are brave, warm in the friendly and cold in the 
unfeeling. In reality, it is simply an efficient, compact, tireless and 
extremely reliable pump: fluid flows in at one end and is expelled 
at the other. But perhaps because at times of greatest emotion we 
can actually feel the heart move, it seems to embody what is unique 
about life itself, and has come to symbolise so much of human 
experience. 

The liver and kidneys are just as essential to our survival, yet 
seem far less important. The extent of this difference in attitude is 
clear from our response to major heart operations. While kidney 
and liver surgery goes largely unnoticed, operations on the heart 
have long been headline news. For many years we thought of life 
as ending when the heart stopped — even though, as we now accept, 
it is when the brain ceases to function that a person is truly dead. 
Perhaps these special feelings for the heart are legacies of the time 
when it was considered the seat of the soul or of our conscience. 
In a pharoah's tomb, for example, a wall painting shows the dead 
king's heart being weighed on a pair of scales to determine whether 
the balance of good or evil would admit him to heaven. 

Our knowledge of what the heart actually does is relatively recent. 
The Greek philosopher Aristotle thought that the flame of life, 
which provided the warmth so characteristic of the living body and 
so absent in the dead, literally burned within its chambers. For 
Galen, a Roman doctor, the heart was like a blast furnace, turning 
physical food into the spiritual substance which actually ‘worked’ 
the body. The lungs were thought of as bellows, aiding the smelting 
Process. 
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It was not until William Harvey's discovery of the circulation of 
the blood in the early seventeenth century that the heart's true 
nature — that of a pump — became clear. It was later still that the 
role of the lungs was appreciated. Just as a candle flame requires 
oxygen to burn, so the cells of the body need oxygen to provide the 
energy they use to live and work. And, just as a flame would be 
stifled by the build up of carbon dioxide, the body's cells would be 
poisoned if the waste products of combustion were not removed. 
Blood must therefore be circulated not only to the body but also to 
the lungs, where the gases it carries can be exchanged with those 
in the air, before it is once again pumped around the body. 


The two pumps 


The heart is often thought of as a single pump. But since there are 
two circulations — one to the lungs and one to the body — the heart 
is in fact two pumps, lying side by side. Blood flows from the body 
into the heart, and is propelled from there into the lungs. It returns 
to the heart’s second pump and is then circulated to the body. This 
simple cycle of events is shown in figure 1.1. 

So that blood does not build up on one side of the heart or the 
other, the two pumps have the same capacity — around 70 cc, which 
is roughly equivalent to the volume of a wine glass. The amount 
pumped with each heart beat is not large relative to the total volume 
of blood (around 4 litres, or 8 pints) in our bodies. Frequent beating 


— —» 
Heart 
pump 
A s 
Heart 
Body pump 
B 
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Figure 1.1 The heart consists of two pumps, shown here as A ang B 
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is therefore vital if the circulation is to be maintained. The two heart 
pumps are similar in construction. Both consist of two chambers: an 
atrium, which collects blood flowing into the heart, and a main 
pumping chamber, the ventricle, which pumps it out again. Figures 
1.2 and 1.3 map the circulation in more detail and begin to show 
the basic structure of the heart. Incidentally, doctors label the heart 
from the patient's point of view, and not from that of someone 
looking at him. So the right side is the side that is on your right, 
as you ‘look out’ from your body. This means that diagrams of the 
heart, which is always portrayed from the front, show the right 
atrium and ventricle on the left of the page. 

The pump on the right feeds blood to the lungs through the 
pulmonary artery. This blood then returns to the heart rich in 
oxygen. The pump on the left sends oxygenated blood into a large 
artery called the aorta. From there, smaller arteries branch off, 
taking the blood coursing through the rest of the body. In the 
body's tissues, the oxygen and nutrients carried by the fresh blood 
are exchanged for carbon dioxide and chemical waste. Blood car- 
rying these substances returns through the network of veins to the 
right side of the heart. Carbon dioxide is then exchanged for oxygen 
in the lungs, and wasté products are filtered out by the kidneys as 
the blood makes its next circuit of the body. Blood cells accomplish 
a single circuit of body and lungs in less than.60 seconds. 


One-way flow 


A system of valves ensures that blood circulates in the required 
direction (see figure 1.3). Once an atrium has filled, blood is passed 
into the ventricle through a valve, consisting of two or three thin 
but strong flaps of tissue shaped like the petals of a flower. As with 
any other flap valve, passage is in one direction only. When blood 
has filled the ventricle, the valves separating the pumping chamber 
from the atrium snap shut to ensure blood cannot return to the 
collecting chamber when the ventricle contracts. 

The main work of the heart — pumping blood around the body 
~ is the responsibility of the thick muscle walls of the left ventricle, 
From here, blood is ejected with the greatest force, and the heart 
valves are under most strain. Separating left atrium and left ventricle 
is the mitral valve, so called because its two flaps resemble a bishop's 
mitre. There is also a second vital valve which seals off the left 
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As it lies in the chest (figure 1.4), the heart is Shaped like a blunt 
cone which has been tipped to one side. It is larger at the top and 


a tough protective Sac of tissue, calleq the pericardium, within 
Which the heart moves freely. The heart is placed in the centre of 


having increasingly fine, branching airways that end in Clusters of 
tiny sacs, each of Which is Surrounded by minute. blogg Vessels. 


the same surface area as a tennis court, 

From the lungs, blood flows back into the heart through ihe 

Imonary veins (4). Rich with oxygen, it now appears bright re sl 
pu d then passes through the mitral valve into the left ventricle 
Bloo main pumping chamber of the heart. As the left ventricle 
(5), the ressure of blood forces the mitral valve shut; the abe 
fonte P and blood surges into the aorta (6). Even When the 
valve opens; 
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To right lung w" 


Blood returns 
from body 


— Toleftiung 


aie — Blood retums 
: —— from lungs 


RA 


Blood f 
returns from 

body 

Figure 1.4 The heart's position in the chest and its structure. So that they ` 
fit into a compact space within the chest, the two pumps are arranged 

alongside each other and the blood vessels ‘twisted’ around them to make 

the necessary connections. RA = right atrium, RV = right ventricle, LA 

= left atrium, LV = left ventricle. The stippled area shows the presence 

of blood rich in oxygen. 


8 The Healthy Heart 
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Figure 1.5 The heart valves and major blood vessels. The numbers arc 
explained in the text. 


left ventricle relaxes, blood cannot flow back into it since the i 

valve snaps closed. From the aorta, arteries branch off (7) aortic 
blood to every organ of the body, ultimately supplying devon a 
the smallest cell. 


Powering the pump 


The walls of the heart are formed of a unique type of Muscle. Each 
muscle fibre is capable of thythmic contraction, and — S 
each one will ‘beat’. Placed together, the fibres? 
5 B t instead of working i 
onised, so tha g in an uncoording 
nchr 2. their resources, producing a contraction 3 way 
d 8 pints or more of blood coursing around th, 
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enough to sen 


Strong 
e body 
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every minute. The period of contraction during which blood is 
expelled from the heart is called systole (pronounced ‘systoly’), and 
the phase of relaxation that follows, diastole (pronounced 'diastoly"). 

Each heart cell works far harder than other muscle, and because 
of this has a great appetite for oxygen and nutrients. But the most 
remarkable feature of heart muscle is that its fibres — despite their 
rapidly repeated rhythmic contraction — do not tire. In this respect, 
the heart is quite unlike other muscle in the body. As with all 
muscle, the contraction of heart fibres is caused by an electrical 
impulse. A later section explains how the electrical current that 
drives the heart is generated and conducted. 

Since the left ventricle has the most difficult job - that of powering 
blood at high pressure around the body — it is here that the heart 
muscle is most robust. At about 1 centimetre across, the wall of 
the left ventricle is three times as thick as that of the right ventricle. 


Heart rate 


Heart rate at rest changes with age. A child's heart beats relatively 
fast: around 100 times each minute at the age of three. In early 
adulthood the rate slows to about 70 beats (and far less than that 
in trained athletes); but it tends to increase again in the elderly. 
Both in these long-term changes, and over the short term, the 
healthy heart responds to the body's needs. 

While resting or asleep, the organs of the body work at a reduced 
rate and require less food and oxygen. The heart therefore beats 
slowly. With moderate exercise or in times of excitement, heart rate 
may rise dramatically, and athletes are able to reach rates of 200 
beats per minute for short periods. (A rough guide to an average 
person's maximum heart rate is 220 beats minus their age.) Heart 
rate, obvious to us as the pulse that we feel at the wrists, is the 
clearest evidence we have of the heart adjusting to changing 
demands. But it.is not the only mechanism of self-regulation. 

Moving blood around the body is like taking people up a moun- 
tain on a continuous ski-lift. Faced with more people wanting to 
use it, the operator can respond by making the lift go round faster, 
Or keep it at the same speed but load more people onto each passing 
car. When the body demands more blood, the heart adjusts in both 
of thése ways, increasing the rate at which it pumps, and also 
increasing the amount of blood pumped with each heart beat. 
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When we rest, our heart Pumps a total of about 5 litres (roughly 
1 gallon) of blood each minute. With exercise and anxiety, this rises 
three or four times, and athletes can achieve a cardiac output well 
in excess of 25 litres (or 5 gallons) per minute. (The output of the 
heart is calculated by measuring the amount of blood pumped with 
each beat and multiplying by the heart rate.) 

A variety of mechanisms is involved in the control of cardiac 


more powerfully they contract. This feedback mechanism therefore 
increases the volume of blood Pumped out. 

Other methods of control involve the nervous System. There are 
in fact two systems of nerves acting on the heart: one (called 
the parasympathetic) tends to slow heart rate, and the other (the 


sympathetic) to speed it up. Heart rate depends on the balance 
between the two. Under normal, 


in the blood that conveys similar ‘information, 


body for exertion when danger threatens, 


The way the heart is wired 


In the laboratory, animal hearts that have been ca 
continue to beat for days if provided with suffici 
nutrients. This is E the basic rhythm of the heart _ 
contraction and ur pei of atria and ventricles at appropriate 
points in the hear Ycle — is inbuilt. Maintaining this rhyt iš 
the job of specialised cells that are capable both of contracting (lik 
muscle cells) and of conducting electricity (like nerves), Together 
these cells form the electrical wiring System of the heart, regularly 
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triggering contraction of the heart muscle by discharging small 
currents of electricity. (Each discharge is less than one-hundredth 
of a volt.) This ‘wiring’ system is shown in figure 1.6. 

In normal rhythm, the order of events in the heart is precisely 
controlled so that the collecting chambers beat first, followed by 
the main pumping chambers. In this way the ventricles are ‘topped 
up' with blood before they contract, and the heart works at 
maximum efficiency. It might be thought that the right side of the 
heart pumps blood first, followed by the left. But this is not the 
case. The two collecting chambers contract at much the same time, 
and then the two pumping chambers. So, as the right ventricle is 
contracting to send blood to the lungs, the left ventricle is con- 
tracting to send around the body blood that passed through the 
right ventricle a few seconds before. 

Each beat begins in the heart's natural pacemaker, a collection 
of cells in the right atrium known as the sinus node. (Normal heart 


NI 


The pacemaker 
(sinus node) 


F igure 1.6 The ‘wiring’ of the heart. Arrows show the way the electrical 
impulse moves along the conduction pathways to the tip of the ventricles 
and then back along the muscle walls. 
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rhythm is therefore called sinus rhythm.) In the healthy heart, this 
Pacemaker controls the rate of contraction: whatever rate it sets, 
the rest of the heart will follow. Ultimately, control of heart rate 
and rhythm lies with the electrical system of the heart. Changes 
that occur because of instructions from the nervous system and 
hormones must.all be channelled through this mechanism. 

The electrical impulse generated by the sinus node spreads rela- 
tively slowly (at 2-3 feet per second) through the two atria, bringing 


collection of cells, known as the atrioventricular (or AV) node, 
which acts as a form of trigger. From.there, dispersal of the current 


The purpose of the conduction fibres is to carry the electrical 
impulse quickly to the far end of the ventricles, so that muscle in 
Wave of contraction then moves swiftly 
and powerfully upwards, Squeezing blood out of the ventricles and 


carry it away from the heart. 


Bringing fuel to the heart 


The heart is compact, flexible in the amount of work it can do anq 
enormously reliable, But, like any pump, it does not work for free. 
The heart requires energy to fuel its own muscle, and it has to 
obtain its oxygen and nutrients by maintaining an adequate supply 
of blood. Though the heart is a small organ, it accounts for about 
10 per cent of the body’s consumption of oxygen. 

The blood vessels that serve the heart muscle begin Near 
of the aorta (figure 1.8) and follow shallow, fat-filled groove 
heart surface that mark the boundaries between the heart c 
underneath. Smaller blood vessels branch off from the n ch 
nels, forming a dense network and penetrating the full thic an 


the heart muscle beneath. These blood vessels are calleq N 
ry 
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Recovery phase before 
next heart beat 


ples ie 


Delay and concentration of 
the impulse in the AV node 


\ 


P 


S 
Gradual diffusion of T 
energy through the atria, Sudden activation of the 
starting from the sinus muscle mass of the two ventricles , 
node along three conduction pathways 


Figure 1.7 The normal ECG. Each element in the waveform is assigned 
a letter. Because the ventricles represent a large mass of muscle, the 
‘complex’ formed by the Q, R and S waves is large. The delay between 
contraction of the atria and contraction of the ventricles is about one-fifth 
of a second. : 


arteries since (like a crown) they start near the top of the heart and 
encircle it. Though only a few millimetres in diameter, the coronary 
arteries are among the most vital blood vessels in the body. 

Initially there are two — right and left — though the left coronary 
artery divides so quickly that we usually think in terms of three 
major blood vessels. Figure 1.8 is a simplified view of the outside 
of the heart, showing where the coronary arteries begin and how 
they cover the front and back of the heart. Though the main 
coronary arteries are generally found in a similar place, there is 
great variation from one person to another in the way the smaller 
branches form. 

Usually, all three major blood vessels take part in supplying blood 
to the heart’s main beating chamber, the left ventricle. The blood 
vessel in figure 1.8 that runs the length of the heart (the left anterior 
descending artery) supplies a large amount of cardiac muscle at the 
front, and also the wall that divides the two beating chambers. It 
therefore plays a crucial role. The side walls of the heart are supplied 
by branches of the circumflex artery (that splits off from the left 
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Left coronary 


artery 
Right 
coronary Circumflex artery 
artery 


Left anterior 
descending 
artery 


Figure 1.8 Themain Coronary arteries encircle the heart muscle, supplying 
it with blood-borne oxygen and nutrients. 


Coronary artery soon after it leaves the aorta); and the base of the 
left ventricle is usually served by the right coronar Y artery, 
However, these arrangements differ from person to Person, One 
of the most common variations (found in one in five People) is 
where the right Coronary artery plays little or no part in Supplyin 
the left ventricle, which therefore relies on branches from the oth 4 
two arteries alone. It is clear from these arrangements that blocka = 
occurring in each blood vessel will have very different effects" 4 
the heart, and that the amount of damage done by corona, Eo 


: y ar 
disease may vary considerably from one person to another es 


Blood, arteries and veins 


Ceaseless circulation of blood is needed to deliver Oxygen 
nutrients to the tissues, and to collect from them carbon di d 
` oxide 
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and waste products. If there is no flow of blood to provide these 
two services, the organs of the body cannot survive. $ 

Blood has two. major constituents: cells and the fluid in which 
those cells are carried. Red cells — responsible for carrying oxygen 
in their haemoglobin, which is a red-coloured pigment — form the 
majority of the cell population. The remainder consists of white 
cells, of many different types, which defend us against infection 
and are involved in inflammation. There are also cellular com- 
ponents (rather than proper cells) that are essential to blood clotting 
and the initial stages of blood vessel repair. These components are 
called platelets. The fluid in which the blood cells circulate makes, 
up about 60 per cent of blood volume. Known as plasma, it is this 
fluid that transports nutrients to (and waste products from) body 
tissues. It also contains important substances that influence blood 
clotting. Some of these special proteins exist to aid clotting when 
blood vessels are damaged; others are designed to prevent clotting 
in normal vessels. The two kinds of substance exist in a delicate 
balance. 

When the left ventricle contracts, blood leaves the heart and 
enters the aorta, the body's largest artery. It is travelling at a speed 
of roughly 1 metre (3 feet) per second and is under considerable 
pressure. The first organ the heart supplies with fresh blood is 
itself. Close to the origin of the aorta are small openings in its wall 
marking the start of the coronary arteries (see figure 1.8). 

Some 4 centimetres further on, at the top of the arch of the aorta, 
are three branches which themselves divide to feed blood to the 
brain (which takes about one-eighth of the heart's output), the head 
and the urms. The aorta then turns the.corner and starts to descend 
through the trunk of the body, with branches to the right and left 
to the kidneys and other organs in the abdomen, such as the stomach 
and liver. Since the kidneys must filter waste produces from the 
blood, they have an assured large supply, taking around one-fifth 
of the heart's output. Finally, the aorta sends a major artery into 
eacli leg. All over the body where there are arteries near the skin 
surface, the pressure wave caused by each heart beat can be felt as 
a pulse. 

Arteries are essentially pipes for transporting blood, but they are 
not inflexible. Their walls are elastic, stretching with the surge of 
blood that accompanies each heart beat, and then contracting to 
maintain blood flow. If it were not for this recoil, blood could reach 
the most distant parts of the body only if it left the heart under 
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enormous pressure. With old age, artery walls harden and begin to 
lose their elasticity. For this reason, blood pressure must increase 
to maintain the circulation. / 

Arteries enlarge under pressure of blood, but they also play an 
active role in regulating the circulation. The middle layer of an 
artery wall is a thick ring of muscle that can expand and contract, 
increasing or decreasing the diameter of the vessel and so controlling 
blood flow. Such control is essential since demand for blood in 
different parts of the body varies greatly according to our activity. 
With exercise, for example, ‘supply to the major muscles must 
increase. (In many cases the demand for energy is ten or twenty 
times greater when muscle cells are active than when they are at 
rest.) After eating, blood is diverted to the gut so that nutrients are 
rapidly absorbed. When we overheat, blood is sent to the skin 
surface to cool, and kept away from it when we need to conserve 
heat. Even within the brain there are small but appreciable vari- 
ations in blood flow as we perform different intellectual tasks. The 
arterial system adjusts to accommodate these changing needs. 

Changes in artery diameter also influence overall blood pressure, 
If the arteries are narrow, the heart has to pump against a large 
resistance to the flow of blood, and the pressure is therefore greater, 
When arteries are relaxed, blood pressure falls. Muscles in the 
artery wall are largely under the control of the nervous system; and 
many of the drugs that affect blood pressure (see chapter 1 3) do so 
via their influence on this system. 

Running roughly in parallel with the major arteries, but flowing 
in the opposite direction, are the veins that return blood to the heart 
By the time blood reaches them, the pressure generated by the 
heart has been dissipated. Their walls are less thick and muscula 
than those of the arteries. — r 
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ao oo a ee 
visible sign of this condition. In the abdomen, blood is concentrated 
in large veins before its return to the heart. Here, advantage is 
taken of the muscle movements accompanying breathing to shift 
the blood along. 

The large blood vessels — the veins and arteries — are familiar 
enough, but they are not all that there is to the circulation. The 
real work of the blood is done in far smaller vessels, called the 
capillaries, which reach into every part of the body and ensure that 
none of our cells is more than a fraction of a millimetre away from _ 
a blood: supply. Capillaries are so fine that many are smaller in 
diameter than individual red blood cells (which therefore have to 
‘deform’ themselves to squeeze through). In total, we each contain 
around 40,000 miles of capillaries. 

This intimate contact between blood and the cells it serves is ` 
necessary for the efficient exchange of gases, nutrients and waste 
products. Red blood cells, whose haemoglobin picked up oxygen 
so readily when the concentration of the gas was high in the small 
air sacs in the lungs, now lose it through the walls of the capillaries 
to cells that are poor in oxygen. By a reverse process, and in a 
fraction of a second, carbon dioxide diffuses from the tissues into 
the blood. When this blood returns to the lungs, carbon dioxide is 
exchanged for oxygen once more, and the carbon dioxide breathed 
out. 


Blood pressure 


Though raised blood pressure is a common medical problem, and 
increases the risk of stroke and certain kinds of heart disease, it is 
even more vital that the blood pressure does not become too low. 
Pressure is needed to keep blood in circulation,just as a ‘head’ of 
water in a tank is required to maintain the household water supply. 
Without adequate pressure, blood is not forced to move through 
the tissues (a process called perfusion) and there is no delivery of 
oxygen and nutrients. 

We speak of ‘blood pressure’ in the singular, but there are in fact 
two blood pressures. Blood in the arteries is under higher pressure 
when the heart ventricles contract (systole) than when they are 
relaxed (diastole). Both pressures can be measured using the familiar 
arm cuff and stethoscope, giving a reading (as with atmospheric 
pressure) in millimetres (mm) of mercury. This represents the 
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Chapter Two 


What Can Go Wrong 
with the Heart ? 


We have talked about different aspects of the heart: its basic struc- 
ture of four chambers, with major blood vessels connecting them 
to the body and lungs; the valves that control the direction in which 
blood flows; the muscle that.powers the pump; the electrical system 
that sets heart rate and rhythm; and the small but crucial coronary 
arteries that supply the heart muscle itself with blood. Problems 
can occur with each of these elements. The diagnostic tests used to 
unravel exactly what is wrong are described in chapter 3, and the 
treatments for various forms of heart disease are then ind 


; 2 ividually 
considered. For the moment we simply outline some ; 

: s en ` 
ciples. ` general prin. 


Birth defects 


The heart begins its development as a single, slightly pulsating tube 
With arteries at one end and veins at the other. Within eight weeks 
of conception the tube has folded back on itself and developed the 
basic structures of the mature heart. Given the complexity of that 
organ, it is not surprising that the process occasionally goes wrong. 
Congenital heart defects (that is, those present at birth) are found 
in just under 1 per cent of babies. The use of ultrasound (or echo) 
scans, described in chapter 3, enables the heart of the fetus to be 
seen in sufficient detail at around 18 weeks for any defects to be 
apparent. In the unlikely event of a serious problem, doctors can 


then be ready at the birth to take immediate steps to save the baby's 
life. 
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The four heart chambers and two most important blood vessels 
can be thought of very simply as the six boxes shown in figure 2.1. 
When all is well, the six elements form in their proper place, and 
have the right connections with each other. But in the course of 
the heart's development in the womb, any number of different 
abnormal arrangements of these six elements can occur. For 
example, the right ventricle may develop where the left one should 
be: connected to the left atrium, and so receiving its blood not from 
the vessels returning from the body, but from the lungs. In other 
cases, the right ventricle may be in its proper place, but far too 


small; or there may be no division at all between the two beating 
chambers. 
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Certain of these combinations make blood circulation impossible 
and cause death almost immediately; others can be tolerated for a 
while but must be corrected if the baby is to survive childhood. 
Where the abnormal connection means that blood re-circulates to 
the body without passing through the lungs, the baby will appear 
‘blue’ from the colour of unoxygenated blood. “Blue babies’ may 
survive, but cannot take much exercise and their growth may be 
stunted unless the defect is corrected. Prompt surgery is also usually 
advised where the birth defect means that too much blood reaches 
the lungs. Although babies with this problem are not blue, their 
lungs may be damaged by the abnormally high flow and pressure 
of blood. 

Among the conditions that reduce the heart’s efficiency, but do 
not always cause major difficulty, are holes in the wall (called the 
septum) that separates the two sides of the heart. Holes between 
the collecting chambers (known as atrial septal defects) may be little 
problem, and stay undetected for years. Defects in the septum 
separating the ventricles are often more serious (especially where 
the lungs are placed at risk) and may require an operation to repair 
them, though some holes present at birth close of their own accord 
and others are too small to be significant. 

Surgery for congenital heart defects is increasingly successful. It 
may still be necessary for a child to have two operations: initially 
to remedy the worst effects of the defect, and later to correct it 
completely. However, as the risk of such operations is reduced, the 
trend is towards complete correction at an earlier age. This limits 
disruption to the child’s life, especially if all necessary surgery can 
be completed before school age. Early surgery also avoids potential 
damage and lessens the risk of heart infections, which are always 
possible when blood flow is turbulent. Infections due to congenital 
heart defects are rare before adolescence but may be a problem in 
later life. 

There are figures and brief descriptions at the end of this chapter 
of some common forms of congenital heart defect. 


Valve disease: narrowing and leakage 
Blood is under grea'est pressure when it .s in the left ventricle since 


this heart chamber powers the circulation to all of the body except 
the lungs. Because of this pressure, the stresses imposed on both 
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the mitral valve (separating left atrium and left ventricle) and the 
aortic valve (sealing the left ventricle from the body's major artery) 


replacement; *hough the 
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Coronary artery disease: ‘hardening of the arteries’ 


Almost all middle-aged and elderly people in Western societies have 
arteries that are affected by a disease called atherosclerosis. In this 
condition, a mixture of fat and fibrous blood components (known 
as atheroma) starts to accumulate along blood vessel walls. The 
result is hardening of the arterial wall (hence the term ‘sclerosis’), 
gradual obstruction of the vessel, and so reduced flow of blood. 

In the aorta, signs of the condition appear in males around 
adolescence. The first deposits are actually inside cells and form 
‘fatty streaks’ that do not obstruct the smooth internal lining of the 
artery. But with early middle age (and about two decades later in 
women), a different form of deposit starts to occur. Now the fat 
forms raised, rough encrustations that may appreciably narrow the 
diameter of the artery. This is especially so with the smaller blood 
vessels such as the coronary arteries (shown in figure 1.8). 

We have spoken so far of fat, and a major component of the 
lumpy, yellowish deposit is cholesterol and its many compounds. 
But atheroma also contains cells: red blood cells, suggesting there 
has been bleeding into the deposit, and white cells, which take part 
in the process of inflammation and are normally employed in fighting 
infection. There is also a fibrous ‘scaffolding’, consisting of the 
fibrin strands that are the basis of blood clotting, along which the 
deposit seems to grow. 

As for the origins of atheroma, it may be that fats in the blood- 
stream become absorbed into the artery wall. This explanation 
suggests diet as a major cause of the disease. (The role of cholesterol 
is discussed in chapter 12). On the other hand, the varied ingredients 
of the deposited 'porridge" (the Greek word for porridge gives us 
the term‘atheroma’) suggest a more complicated explanation. 

With time, atheroma becomes hardened by the addition of cal- 
cium deposits. This makes the encrustations brittle. If they split, 
pieces may break off and swirl away in the blood to block vessels 
further downstream where they become lodged, a problem known 
as embolism. Where raw artery wall is exposed, blood will tend to 
clot. The clots formed (they are also called thrombus) may grow to 
block the blood vessel at the place where the plaque is ruptured; 
or may again be carried off to cause an obstruction elsewhere. 

These processes (figure 2.2) can occur in all arteries. When the 
Obstruction they cause is in the brain, a stroke ensues. (Blocked 
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Figure 2.2 “Hardening of the arteries’: the development of ather 
Cross-section through a healthy artery. (b) Fatty substances, including 
cholesterol, are deposited in the lining of the artery along with blood 
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arteries are one of the causes of stroke. The other important cause 
is bursting of an artery, which damages brain tissue first by the 
initial explosive force of the rupture, and then by the swelling that 
follows). Where tiny blood vessels in the eye are blocked, a small 
area of retina dies and a blind spot develops. Obstruction of arteries 
in the fingers, toes, arms and legs reduces oxygen supply to distant 
parts of the body and if severe enough may lead to the death of 
skin and muscle, the development of gangrene and perhaps the 
need for amputation. In the heart, complete obstruction of the 
Coronary arteries leads to death of part of the heart muscle during 
a heart attack. 


, Blockage of an artery by a clot (or thrombus) in the way described 
is a sudden event. But it is clear that the process leading up to it 


is gradual. If it were not for the slow narrowing of arteries by 


atheroma, clots would have fewer opportunities to form and fewer 
sites at which to block blood flow. It is also clear that fatty deposits 


in the arterial wall may become so thick that the blood vessel is 
effectively blocked even without the contribution of a clot. 


Heart attack and angina 


In a heart attack, passage of blood down the affected artery ceases; 
and the area of heart muscle served by that artery dies over a period 
of hours if supplies of blood — and therefore of oxygen — are not 
restored. Heart muscle cannot regrow. The affected area of heart 
may heal, in the sense that a scar of dead tissue forms; but it never 
again takes part in the work of the heart. When a large area of 
muscle is lost, the pumping capacity of the heart is therefore seri- 
ously weakened. Reduced output of blood means less oxygen and 
nutrition for the tissues (including the heart itself) and can produce 
a downward spiral leading to heart failure. When 40 per cent or 
more of heart muscle is lost, the risk of heart failure is greatly 
increased. There may also be difficulties if smaller but critically 
sited areas of muscle are affected. These problems are discussed in 
chapter 4. 

As explained in chapter 1, the work of the left ventricle is the 
most important to the circulation. It is here that heart muscle is 
thickest and the demand for blood greatest. The left ventricle is 
also the part most likely to experience a heart attack. 
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Abnormal heart rates and rhythms 


If the heart beats too slowly, pressure in the circulation falls, 
insufficient blood reaches the brain and a person loses consciousness. 
The same problem can occur when the heart beats abnormally fast, 
since there is too little time for the heart chambers to fill with blood 
before they contract. To circulate blood effectively, heart rate must 
therefore be kept within limits, though these are wide (ranging from 
around 50 beats per minute to 150 or more). 

When the normal pacemaker in the atrium is damaged or becomes 
disconnected from the rest of the electrical circuit, small centres in 
other parts of the heart take over. Though they usually set it beating 
at a slower rate, these fall-back pacemakers are an effective safeguard 
against the heart stopping altogether. 

Other electrical problems can be caused by forms of short-circuit 
in the heart's conduction system. Instead of spreading in the normal, 
controlled way, current may (for example) bypass the relay station 
between atria and ventricles, firing the beating. chambers too early 
in the heart cycle. The circuitry that keeps the heart beating in a 
coordinated way is shown in figure 1.6. Problems that affect it, and 
how they are dealt with, form the subject of chapter 7. 


Infections 


Infections of the heart, whether caused by bacteria or viruses, are 
rare, but when they occur they may have serious consequences. 
People who already have heart abnormalities (such as congenital 
defects and diseased or artificial valves) are at greater risk of heart 


infections than those with a healthy heart. 
If we imagine a cross-section through the wall of the heart, we 


can distinguish three layers of tissue. The inner lining, including 
the heart valves, is called the endocardium; then comes the muscle 
mass of the heart, the myocardium; and finally the fibrous sac 
(pericardium) that encloses the heart. Each of these three layers may 
become infected and inflamed. 


Infection of the heart valves: endocarditis 


Endocarditis is the term used for infections of the heart valves and 
the tissue that lines the heart chambers. 
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muscle of the body can be affected by a flu-like illness. Probably 
most of us have had viral infections of the heart muscle that have 
passed unnoticed. But, in a small number of cases, such infection 
causes severe damage and leads to gradual failure of the pumping 
capacity of the heart. 


Infection of the heart sac: pericarditis 


The sac that surrounds the heart (the pericardium) is occasionally 
infected by bacteria, and more frequently by viruses. Such infection 
is the most common cause of a build-up of fluid between the sac 
and the heart itself (though this problem may also arise following 
a heart attack). Accumulation of fluid increases pressure on the 
heart and restricts its ability to fill effectively, so reducing its 
pumping ability. 

In the past, tuberculosis (TB) was a common cause of pericarditis, 
but it is now rare in the developed world. TB also led to thickening 
of the sac and the accumulation of calcium deposits that constricted 
heart movement so severely that the pericardium had to be cut away 
by surgery. 


Rheumatic fever 


As late as the 1930s, the most important threat to the heart was 
rheumatic fever, which affected more than one child in ten. Many 
children went on to develop heart valve problems that led — years 
later — to heart failure. Rheumatic fever follows infection (usually 
of the throat) by streptococcus bacteria. However, it does not appear 
until the infection itself has disappeared. And its cause is not the 
bacteria themselves, but the body’s defensive response: antibodies 
are produced that cross-react with the structure of the heart. 

The result is progressive damage, especially to the heart valves. 
Most people affected eventually need drug treatment; and, in many 
cases, replacement of the heart valves is the best course. When this 
is needed, surgery should take place early enough in the develop- 
ment of the disease for the operation to have a good chance of 
success. The mitral and aortic valves, on the left side of the heart, 
are the most likely to be affected. The problems caused have already 
been outlined, and we return to their treatment in chapter 8. 

_ People with rheumatic heart disease run greater risks of the heart 
infections described earlier in this section. There is also a greater 
chance that abnormalities will develop in the heart muscle and in 
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its conduction System. Rheumatic fever is one of the common 
causes, for example, of atrial fibrillation (see chapter 7). 

; Partly as a result of improved social conditions and partly because 
of effective antibiotics, rheumatic fever now Occurs in fewer than 
one in 5,000 children. Fifteen years ago, the bulk of heart surgery 
involved replacing heart valves damaged by rheumatic disease. 
Though the problem continues in the developing world, it is now 
less prevalent in Europe and North America. 


Some congenital heart defects 
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Figure 2.3 Six common heart defects found at birth: (a) ventricular septal 
defect; (b) persistent ductus arteriosus; (c) atrial septal defect; (d) coarc- 
tation of the aorta; (e) tetralogy of Fallot; (f) transposition of the great 
arteries. The last two produce ‘blue babies’. A full explanation is given in 
text. RA/LA, righuleft atrium; RV/LV, righvleft ventricle; Ao, aorta; Pa, 
pulmonary artery. 
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growth of muscle in the right ventricle and a large hole between the 
heart's pumping chambers (ventricular septal defect). This problem, 
combined with an abnormally large aorta and an abnormally narrow 
exit to the pulmonary artery, allows unoxygenated blood to circulate 
from the right ventricle to the body without first flowing through 
the lungs. The path of blood is shown by the arrow in figure 2.3e. 
The result is that the baby appears cyanosed (i.e. blue). Babies with 
tetralogy of Fallot are successfully operated upon; but the challenge 
is greater than for the simpler defects considered so far. 

A second cause of ‘blue babies’ is transposition of the great arteries, 
in which the aorta is attached to the right ventricle and the pul- 
monary artery to the left ventricle, instead of the reverse (figure 
2.3f). Babies with this condition can survive only if there is an 
abnormal connection somewhere between the two circulations. Most 
often this connection takes the form of a hole between the atria. 
Without this mixing of blood, the two circulations (to the lungs 
and to the body) would be entirely separate, and the body would 
receive no oxygenated blood at all. Transposition is a complicated 
form of congenital defect, but can still be successfully corrected by 
surgery. 


Chapter Three 


Diagnosing Heart Disease 
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questions about symptoms, whether or not heart disease is suspected 
and whatever the form of the disease may be. 

As with any illness, heart problems can cause many very general 
problems such as extreme sleepiness, lack of energy and feelings of 
being unwell. People who have had a heart attack often say it was 
preceded by weeks or months of increasing fatigue. However, ther- 
are more specific symptoms. 


Symptoms of heart disease 


Breathlessness 


Unusual shortness of breath — sufficient to interfere with everyday 
activities — is a frequent indication that the heart is not working 
well, though breathlessness can have other causes, such as lung 
disease and anaemia. This symptom (called dyspnoea) may be felt 
as a need to breathe more deeply or to take extra breaths; it may 
affect a person only when active — perhaps climbing the stairs — or 
also when resting. Some people experience particular problems 
when lying flat, and so sleep with extra pillows to prevent themselves 
waking up short of breath during the night. People who think that 
they are more breathless than they should be (given their age, fitness 
and degree of physical activity) would be wise to consult a doctor. 


Pain 


Chest pain is an uncomfortable and immediately disquieting 
symptom. If it is felt in the centre of the body as a crushing 
sensation, spreads to the arms and neck and if it is accompanied 
by sweating and a feeling of nausea, then the heart is likely to be 
the cause, though there are many other problems (some of them 
minor) that also produce chest pain. Whatever the reason, severe 
discomfort in the chest is a clear indication that a doctor should be 
consulted. The pain or discomfort of angina and the pain felt during 
a heart attack are described in detail in chapters 4 and 6. 


Palpitations 


Although the heart is a powerful pump, it is a surprising fact that 
for most of the time we remain unaware of it. Clearly, there are the 
usual circumstances, such as fright, excitement and exercise, when 
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Signs of heart disease 

[i 
The patient's account of why he or she thinks there may be some- 
thing wrong is vital information. The doctor’s physical examination 


adds to this, and includes the following features. 


Pulse 


The pulse provides evidence about heart rate and the regularity of 
er it is weak and 


its rhythm. The volume of the pulse (wheth z 
‘thready’ or full and *bounding") indicates the state of the circulation. 
The experienced observer may also be able to tell from the quality 
of the pulse something about the state of the aortic valve. x 

The inside of the wrist is an obvious point to take the pulse, but 
the body has many other places where à pulse can be felt. These 
include the inside of the forearm at the elbow, either groin, behind 
the knees, at the ankles and in the neck. Pulses that occur later 
than they should, or that are weak or missing, provide information 


about obstructions in the circulation. 


Blood pressure 


When the heart contracts (called systole), blood in the body’s arteries 
is at higher pressure than when the beating chambers relax (diastole). 
Measurement of blood pressure therefore gives two values: systolic 
and diastolic. In the traditional method of blood pressure measure- 
ment, a cuff is placed around the upper arm and inflated until the 
artery beneath is squashed flat, preventing any flow of blood, The 
pressure in the cuff is then gradually released until spurting noises 
heard through the stethoscope show that blood has begun to pass 
through again. At this point, blood flows through intermittently, 
only when the heart contracts. This is therefore the systolic pressure. 
Orily when the pressure in the cuff is released further will the blood 
start to flow also when the heart is in its relaxed phase. The point 
at which this continuous flow starts shows the diastolic pressure. 
In modern monitors, detection of the two pressures is automatic 
and a digital read-out gives the two values. However, the principle 
is the same as in the older instruments (called sphygmomanometers) 
with the mercury-filled tubes. 
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murmurs (rushing and swishing sounds) caused by turbulence in 
the blood as it passes through damaged valves or holes in the heart 
wall. There are many murmurs whose position, quality of sound 
and pitch provide clear evidence of certain kinds of abnormality. 
Not all murmurs signify disease, though; and murmurs that are 
loud are not necessarily worse than those that are soft. In children, 
for example, very small holes between the beating chambers can 
cause considerable turbulence in the blood and so produce a loud 


murmur, and yet be unimportant. 


Breath sounds 


The stethoscope is also used to listen to sounds from the lungs. A 
heart which is not working well leads to the build-up of fluid, 
producing stiffness in the lungs, and crackles and wheezy sounds 
as the air moves in and out. To the patient, the problem is evident 
as breathlessness. 


Special tests 


A normal person is only someone who has not been adequately 
investigated — or so it has been said. The element of truth here is that 
many perfectly healthy people show peculiarities of heart function 
(particularly of heart rhythm) that are not related to disease and are 
nothing to worry about. The results of a particular test, considered 
on their own, may therefore mean very little. But if the physical 
examination turns up any suggestion of a problem, more detailed 


investigation is desirable. 


X-Ray: 
The most general of these investigations is a chest X-ray, taken 
from the back and sides if the heart is being examined, and always 
with the patient standing in the same position so that X-rays from 
different occasions can be compared. 
The heart appears on an X-ray as a shadow. Very occasionally; 
both doctor and patient are surprised to find the heart is on the 
right of the chest (which is a completely harmless variation from 
the normal). But interest usually centres on the size and shape of 
the shadow, since both can provide clues about the presence of 


Diagnosing Heart Disease 


pulmonary artery) and the fibrous sac th 

Usually, the sac wraps the heart cl 

fluid Present, in which case it expan 

larger. 
On Occasions, an X-ray reveals direct evidence that chalky calcium 

deposits have been laid d ithi 

vessels. The X- 


osely around, but there may be 
ds and makes the Shadow appear 


can easily be seen on X-rays 
the heart. This Simple iny 
the doctor decide whether the heart Was enlarged 
chambers were abnormal. Barium X. 


-Tays are now us 5 
quently because of the info; i of less “fre 
below). 


» Outlines the oes 


The ECG (EKG) 


Described as the electrical 
trocardiogram (ECG) was firs 
1903. Traditionally, the ECG doctor’s Most ya 
` technical aid in diagnosing he i 
evidence of whether or not there has been a da 
instant diagnosis of the many abnormalities of heart rh th n ows 
of which require urgent treatment. More recent develo ner tain 
ECG technique also tell us whether the heart muscle is OMS in 
deprived of blood, and so provide the opportunity for heart nd 
to be prevented. The ECG records the very smal] a tacks 
electricity (measured in millivolts) produced by the Colletini of 
beating chambers of the heart as they repeatedly Contract üs Ë ang 
It is obtained by placing electrodes at different Points o relax, 
d on the arms and legs. By varying the position 
LS n be as many as twelve), electrical activ; 
eur i art can be assessed. Apart from the a SE 
of to F aid electrical conduction) the patient feels 2 
the skin (to ws into the body, and the procedure is entirely DB. No 
VOS of the heart's electrical activity appears as the falas ess, 
re : 
dictos en a piece of moving graph paper or on a smal) qy = 


—— Diagnosing Heart Disease : 4l 


R 


s 


Figure 3.1 A typical ECG trace showing the electrical activity during a 
single heart beat. Each characteristic UP OF down deflection (called a wave) 


is referred to by a letter. 


(figure 3.1): Electrical current moving through the heart towards 
the recording electrode produces an upward deflection on the trace, 
and current moving away a downward deflection. (The ‘circuitry’ 
in the heart that is responsible is described in chapter 1.) 
The most straightforward information given by the ECG is the 
rate at which the heart is beating- The graph paper on a standard 
ECG machine moves at à speed of five large squares per second so 
that the frequency of the heart beat (taken as the interval between 
the large peaks) can easily be calculated. The ECG also reveals the 
hearts rhythm, showing ‘whether it is working in a coordinated or 
uncoordinated way- We can learn about the state of the conduction 
system that controls pumping, since the ECG shows how electrical 
the size of the heart can 


signals travel through heart muscle; and ° 
be estimated from the amount of electrical activity it produces. 


Events such as heart attacks, which leave a permanent scar in 
the heart muscle; generally also leave à characteristic imprint on 
the ECG trace. The location of these areas of dead heart muscle 
can be pinpointed. However, with small heart attacks, the ECG 


changes that usually occur soon after the event may later disappear. 


Exercise ECG 


The ECG can be a versatile and invaluable way of finding out 
something of the history of the heart and its current condition. But 
the standard ECG - recorded with the patient at rest — is not 
particularly good at telling us what the future holds. In particular, 
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the ECG trace can appear quite normal even when there is severe 
disease in the coronary arteries. 

For this reason, the exercise ECG (also called simply the exercise 
test or ‘stress test) is now becoming important in the diagnosis of 
Coronary artery disease. In this test, a patient gradually increases 
his or her level of physical activity while the ECG is continuously 
recorded. This may involve an adapted bicycle or a small section 
of steps. But the most usual technique is to have the patient walk 
on a moving belt (or treadmill) as its speed and slope are slowly 
increased. To standardise conditions from one test to another, a 
routine procedure is followed. In the most common protocol (called 
the Bruce test), the patient starts by walking for 1 minute at just 
under 2 miles an hour on the level, followed by 3 minutes at the 
same speed with a gradient of one in ten, 3 minutes at 2.5 mph 
with a gradient of 12 per cent, and so on. 

Anyone who can’ walk can have an exercise ECG: it does not 
require an athlete's level of fitness. What is important is not how 
‘well’ someone does, but the information the test provides about 
the condition of his or her heart. 

The exercise test is safe, since changes in the ECG (and usually 
also in blood pressure) are closely monitored. But placing the heart 
under this controlled amount of stress can reveal areas of muscle that 
are receiving inadequate amounts of blood because of obstructions in 
the coronary arteries. The technique is therefore good at establishing 
which patients are at risk of a heart attack. This allows time for the 
problem to be investigated further and, it is hoped, to enable doctors 
to start treatment that will prevent the heart attack. 

In chapter 6 we describe the usefulness of exercise tests in decid- 
ing the best treatment for angina. The exercise ECG is also helpful 
in diagnosing certain abnormalities of heart rhythm that occur only 
when a person exercises. Stress tests (usually starting with a very 
mild degree of exercise) are valuable in patients who are recovering 
from a heart attack. If they are negative (that is, no ECG abnor. 
malities are detected), the patient knows he can exercise to that 
point without risk to the heart. Self-confidence therefore increases. 
Exercise tests that are positive after a heart attack show t 
nificant problems remain with the supply of blood to + 
muscle. This may suggest that treatment (perhaps with 
surgery) is needed. 
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24-hour ECG 

Another valuable refinement of ECG technology is continuous rec- 
ording of the heart's electrical activity over a period of 24 hours as 
the patient goes about his usual life. This ‘ambulatory’ monitoring 
provides evidence about occasional disturbances of heart rhythm 
that are otherwise difficult to detect. Though they may not happen 
often in the course of a day, such rhythm irregularities can be 
dangerous enough to require treatment. ECG monitoring over 24 
hours also shows whether areas of heart muscle are periodically 
being deprived of oxygen. During this Holter recording (named 
after the American physicist who pioneered the technique), the 
patient is fitted out with a convenient, 


small, portable ECG machine 
which records the heart’s electrical activity on tape cassettes. 


Echo (ultrasound) scans 

Ultrasound is a widely used diagnostic technique, pioneered by 

doctors who needed a safe way of following the development of 

the fetus during pregnancy. Its application to cardiology (called 

echocardiography) provides another safe and painless way of finding 

out about the heart’s form and function. The ultrasound principle 
locate submarines or shoals 


lies behind underwater sonar used to 
frequency sound waves are 


of fish: in the medical context, high- 
bounced off structures such as those in the heart. The record of 
ss-sectional image showing size, ‘depth’ and 


their return gives a Cro: 


density. A small device (called a tran 
of the chest and pointed at the heart both emits the ultrasound 


waves and acts as à receiver. 
The essence of the heart’s function is that it never stands still. 


Since echo traces show changes that occur with time (valves as they 
open and close, for example), they are particularly helpful in 
cardiology. One form of echocardiography, called M-Mode, prod- 
uces a complicated ‘one-dimensional’ trace. More recent 2-D echo 
gives us cross-sectional pictures of the heart and film and video 
images in which its beating chambers and moving valves can clearly 
be seen. From these traces and images, doctors can measure the 
thickness of the ventricle walls, tell whether they contract in a 
coordinated way and establish whether the heart valves open as 
freely and close as tightly 25 they should. Ultrasound also reveals 
any build-up of fluid around the heart and the lungs. 


44 Diagnosing Heart Disease 


Because echo is entirely safe, and relatively cheap (the equipment 
costs £30,000-80,000 and each scan around £50), it is increasingly 
used to check on the progress of disease, and to monitor the effects 
of treatment. 2-D is also becoming widely accepted as the best way 
of diagnosing congenital defects. In women who are 20 weeks 
pregnant, the fetus’ heart is less than 1 centimetre across. Yet 2-D 
echo is capable of identifying most abnormalities that occur. 


Using catheters: diagnosis from inside the heart 


Despite the wealth of information about the heart that can be 
obtained from outside the body, there are times when more is 
needed. For this reason, safe methods of inserting diagnostic instru- 
ments into the heart itself have been developed. Their use means 
doctors can establish with far greater certainty where any problems 
lie, and so plan more effective treatment. 

There is a variety of techniques, but all involve a similar 
procedure. After the patient has been given a mild sedative and a 
local anaesthetic, a long, fine, flexible tube is inserted into a vein 
or artery in the arm or groin. (This involves either a very small 
surgical cut or puncturing the blood vessel with a fine needle.) The 
tube is then delicately pushed along the blood vessel until it reaches 
the heart. Where the aim is to reach the right side of the heart and 
the lungs, a vein is used for the approach; for the left side of the 
heart, an artery. 

The narrow tube is called a catheter, and the procedure cardiac 
catheterisation. Catheters do two closely linked jobs. First, they 
obtain direct information about the way the heart is working: about 
how much blood it is actually pumping, for example. Secondly, 
they enable doctors to use X-rays to provide more detailed images 
of the heart. So catheters provide evidence about heart structure as 
well as function, 

It was in 1929 that a young German doctor called Forssmann first 
demonstrated that a catheter could reach the human heart. He did 
so not with the help of a patient but — against explicit orders _ b 
catheterising himself! Standing behind an X-ray Sereeneso that an 
image was produced of his chest, Forssmann watched its reflection 
in a mirror as he slowly manoeuvred the catheter into his heart. 

Despite his success, the technique was initially frowned upon, But 
30 years later its wide usefulness was recognised, and Forssmann 
American and Frenchman who further developed 


ith an : 
(together wi ere awarded a Nobel prize. 
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Now, almost everyone who is to have heart surgery will first have 
their hearts studied using a catheter. However, procedures are 
Changing, and other, less ‘invasive’ techniques (such as echo- 
'cardiography) are increasingly used to make decisions about future 
care. Whatever the method, the important consideration is that the 
Surgeon knows exactly where any problem lies. Cardiac cath- 
eterisation may cause some discomfort but does not usually cause 
any pain. A catheter in a blood vessel or in the heart rarely produces 
any sensation. Though catheter studies are a normal prelude to 
Surgery, clearly not everyone who is investigated with a catheter 


will need a heart operation. 


Catheters to measure pressure, blood output and oxygen _ 


easure pressures within the heart's 

chambers and the major blood vessels, recording the way they vary 

at different stages in the beating cycle. Departures from the expected 

pattern may reflect the failure of valves to open or shut properly, 
ance. 


or defects in pumping perform 
The amount of blood being pumped by the heart (the cardiac 
ting small quantities of dye or cold 


output) can be estimated by injec | 
fluid and measuring the speed with which the material becomes 


diluted as it passes through the heart. 
If it is suspected that there may be abnormal connections between 


the chambers of the heart, a slightly different approach is called 
for. A catheter is moved through the heart to measure the con- 
centration of oxygen at different points. The sudden appearance of 
oxygen-rich blood from the lungs in the right side of the heart, 
which normally contains only the oxygen-depleted blood returning 
from the circulation, is evidence of a tear or hole in one of the 
internal walls. Similar abnormal connections between the heart 
chambers may cause the sudden appearance of oxygen-depleted 


blood where it should not be found. 


Catheters can be used to m 


Catheters to record rhythm and conduction 


Certain irregularities of heart beat are best studied by inserting yet 
another type of catheter, through which electrical activity in the 


heart is measured. The technique is called electrophysiology. The 
ECG, where the electrodes are on the 


lways sufficient to allow the precise 
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can be placed inside oné of the heart chambers, right up against 
the heart muscle itself. 

Inserting several electrodes into the heart's chambers allows 2 
doctor to chart the progress of an electric current through the 
muscle. The current may be the one produced by the heart itself. 
Alternatively, the heart muscle can be deliberately stimulated in 4 
particular way by passing a current into the muscle through one of 
the implanted electrodes. Either way, the spreading of electrical 
activity is recorded, revealing where there are obstacles to con- 
duction or where there are short-circuits of the electrical system. 


‘Contrast’ studies to image the heart 


'The second use of catheters is to allow us to picture the living 
heart in greater detail than is possible using conventional X-ray 
techniques. The general problem is that the heart and blood vessels 
are all made of similar ‘soft’ material, and so tend to show up a$ 
an undifferentiated grey mass on X-ray plates. To reveal its structure 
we have to introduce some contrast where none exists naturally. 
This is done by injecting a liquid (called contrast medium) into 
different parts of the heart. The ‘contrast’ blocks the passage of 
X-rays and so shows up white on the X-ray image- 

Injecting ‘contrast’ into an atrium or a ventricle clearly reveals 
its shape and size. Areas of ventricle that are dead or receiving 
inadequate oxygen do not contract along with healthier regions of 
the heart wall. A portion of ventricle will therefore seem to move 
abnormally, and the outline of the heart chamber will have an odd 
shape when the muscle contracts. Any weakness in the heart wall 
that causes it to balloon outwards — a problem called an aneurysm 
— can also be located using contrast studies. 

Since blood is travelling through the heart all the time, and the 
contrast 15 carried along with it, taking a rapid sequence of X-ray 
images on film shows how blood is moving. Such film can show, 
id example» the quantity of blood pumped in a single beat. In the 

althy heart» around 70 per cent of the contents of the ventricle 
he d out with each contraction. With heart disease, tho, 
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Among the most useful are studies that outline not the cardiac 


Mambers but the blood vessels — the coronary arteries — that supply 
€ heart muscle. This is coronary angiography (see figure 3.2). 
artery is one of the most 


SACHE a catheter inside a coronary 1 
illed jobs in medicine. But it is now done routinely, and with 


very little risk. A recent estimate suggests that the heart develops 
one occasion in a hundred, and 


a serious abnormality of rhythm on 
that the chance of death is around one in five hundred. Coronary 
angiography is advised for patients who may have serious coronary 
heart disease. It is often the only way of telling exactly how great 
the problem is, and establishing whether the patient will best be 
helped by drugs or by surgical treatment. Coronary angiography is 
à necessary part of the planning for coronary artery surgery, an 
expectancy for certain 


Operation that significantly improves life ex icy for certai 
Broups of patients. The small risk involved in the investigation is 


therefore usually considered acceptable. 


Catheter 


Site of 
obstruction 


Figure3.2 Mapping the coronary arteries by coronary angiography. ‘Con- 
trast’ medium injected by catheter into the opening of the left coronary 
artery fills its length except where 8 blockage (arrowed) obstructs the flow 
of blood. (On normal X-rays contrast appears white because the films are 


generally viewed as negatives.) 
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The technique is shown in figure 3.2. The catheter is inched 
along an artery and down the arch of the aorta, where it is moved 
right to the base of the blood vessel, immediately above the aortic 
valve. The catheter tip is then manipulated into one or other of the 
small holes that mark the start of the two coronary arteries. Contrast 
injected at this point is swept along the narrow artery, filling th€ 
full diameter and length of the vessel. Following the progress © 
the contrast on X-ray film clearly shows where the blood vessel 
becomes narrow because of disease-or (perhaps) where it is com- 
pletely blocked. In this way coronary angiography establishes both 
the severity of any obstruction and its exact position. It is only 
because of this detailed information that surgery to bypass diseased 
portions of coronary artery has become possible. 


Catheter laboratories 


For the measurement of pressures and blood oxygen levels within 
the heart, it is not necessary to take X-rays during the procedure. 
But where the passage of contrast is to be tracked through the heart 
or coronary arteries, there will be sophisticated equipment recording 
it on cine film or video. Usually X-rays are taken both from the 
front of the patient and from a little to one side, giving two views of 
the heart. Though the procedure is complicated, modern equipment 
allows cardiac catheter studies to be completed in 15-30 minutes. 
However, if a range of investigations is needed, this period will be 
longer. : 

Whereas most diagnostic aids are available in smaller hospitals 
‘cath labs’ tend to be, found in large centres with more Specialist 
medical and technical staff. It is usual for people to spenq between 
one and three days in hospital for catheterisation to be carried o 
When contrast is injected for angiography studies some Patients um 
a hot flush for a few moments. Se 

Development of a new technique called digital Subtraction 
ography should eventually allow more detailed images to be 
using smaller amounts of contrast. Another advantage is 
contrast can be injected into an easily accessible vein in dits 
(instead of directly into the blood vessel being Investigated) Two 
X-rays are taken, the first before the contrast mediy is m wo 
and the second afterwards. Both images are then convert s Jected, 
values by computer. ‘Subtracting’ the first Picture fro © digital 
removes most of the background, allowing the fe ii Second 
rast to stand out more clearly. ed with 
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Chemicals to track blood and image the heart 


One way of studying cardiac performance is to insert a catheter and 
Inject contrast directly into a heart chamber, tracking its progress 
on X-ray. Another way of following the movement of blood is to 
introduce into the circulation substances that are slightly radioactive 
and then to follow them with a camera sensitive to the emission of 


radioactivity. 

This can be done with a single, qu 
tracer into a vein. Blood containing the tracer returns to the heart, 
flows through it to the lungs, back again; and then out to the body. 
Meanwhile, a machine called a gamma camera (positioned above 
the patient) ‘counts’ the amount of radioactivity passing through 
the different chambers of the heart. Such studies show how much 
blood is being pumped with each contraction, and the contribution 
being made by different areas of heart muscle. They are also used 
to detect abnormal connections between blood vessels and the heart, 
and holes in the walls between the chambers. Technetium-99 is one 
of the radioactive substances — known as radio-isotopes — commonly 
used for this purpose. Another is an isotope of gold. 

A variation on the method just described is to take some of a 
patient's own blood, ‘label’ the red blood cells with a radioactive 
chemical, and then re-inject them into a vein. The radioactive tracer 
becomes mixed throughout the body's blood pool and the gamma 
camera can then take any number of ‘pictures’ of the heart, using 
a computer to ensure each one is synchronised with a particular 
point in the heart’s cycle of contraction and relaxation. The tech- 
nique is called ‘multiple-gated angiography’, and the image obtained 
is commonly referred to as a MUGA scan. 

Apart from the initial injection, these procedures, together known 
as nuclear angiography, are ‘non-invasive’. There is no need even 
for minor surgery, and no equipment has to be placed within 
the heart. The gamma -anera itself is a large saucer-like detector 
positioned over the chest; but it does not come into contact with 


ick injection of radioactive 


the patient. 
Any mention of radioactivity is likely to raise eyebrows. However, 


the kind of radioactivity emitted by radio-isotopes is not dangerous, 
and the dose to which a patient is exposed is very small: less, for 
example, than with a normal X-ray. Because of this, radio-isotope 
scans can be repeated, showing how efficiently the heart works after 
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exercise as well as When the patient is resting. They can also be 
used to follow the effects of therapy. : 

The value of isotopes is not confined to measuring heart function. 
As well as allowing blood to be tracked, technetium has the useful 
Property of becoming concentrated in heart tissue that has died. 
Dead muscle caused by a heart attack therefore shows up as a 
bright, ‘hot Spot when the gamma camera makes an image of the 
amount of radioactivity coming from different parts of the heart. 
Exactly the opposite effect is found when radioactive thallium 1$ 
injected into the circulation. This substance is absorbed only bY 
heart muscle that has a good supply of blood. So areas that are 
dead, or supplied by coronary arteries that are narrowed or blocked; 
Show up as dark patches on a gamma camera image. 


Other types of scan 


A major recent advance in X-ray technology is computerised tom- 
ography (CT or ‘CAT’ scanning, for short). By linking X-ray 
machines to sophisticated computers, the body can now be ‘looked 
at’ from different angles and a series of very precise cross-sectional 
images built up. The result is something like a series of pictorial 
‘bacon slices’ through the body. So far, the technique has been 
most useful for parts of the body, like the brain, that do not move. 
But current developments will allow repeated X-ray images to be 
taken in time with the heart’s rhythm, Movement is therefore frozen 
at a particular point in the cycle. This development in CT scanning 
will almost certainly bring significant advance in our ability accu- 
rately to diagnose heart disease, ww. 

Nuclear magnetic resonance is an entirely different principle of 
scanning, using magnetic fields and radiofrequency beams to make 
chemical nuclei in the body's cells behave like tiny radiotransmitters, 
The potential of this technique is discussed in chapter 11. 


Chapter Four 


Heart Attack : 


What Happens, Why 
and What To Do 


UAI COO PEAS sS l e 


The heart itself needs fuel: the oxygen and nutrients supplied by 
e coronary arteries. As with any muscle, 


blood flowing through th 1 
the more work the heart has to do, the more fuel it needs. If the 
y (as it may do when someone 


demand temporarily outstrips suppl I 
With coronary artery disease takes exerclse, for example), heart 


muscle protests at the shortage of oxygen. This complaint is made 
clear to us as the pain of angina (which we return to in chapter 6). 
When the supply of blood to heart muscle is cut off altogether — as 
happens when an important coronary artery becomes completely 
blocked — the muscle dies. In medical terms this process is called 
myocardial infarction; in more familiar language, a heart attack or a 


‘coronary’. a A 
Generally, the long-term cause of a heart attack is a disease — 
called atherosclerosis — that gradually silts up the coronary arteries. 
Almost all adults in the Western world have hearts that show signs 
enough to cause symptoms 


of this condition, though it is severe 
evelopment, often beginning 


only in a minority. Despite its slow d 
bvious sign of the disease — the heart 


around puberty, the most o 

attack — is a sudden event. Its immediate cause is probably the 

obstruction of an already narrowed blood vessel by the formation 

of a blood clot, or thrombus: hence the term coronary thrombosis, 
k. The disease process 


which is also used to describe a heart attac 
that underlies the ‘furring up’ of our arteries, and the immediate 


events leading to a heart attack are described in the section on 


coronary artery disease in chapter 2. 


2 Heart Attack 


Any damage to its muscle threatens to reduce the heart’s ability 
to power the circulation. If the area deprived of oxygen is sufficiently 
large, the heart starts to pump inefficiently, the circulation begins 
to fail and life is threatened. Fortunately, the heart is served by à 
branching network of coronary artery fuel pipes. Usually, at any 
one time, complete blockage affects only a small part of the whole 
system (figure 4.1); and for this reason the majority of heart attacks 
do not cause a failure of the muscular pump itself. 

However, damage even to small areas of heart tissue may be 
critical if the heart's electrical control-system is affected. About 50 
per cent of heart attacks are fatal; and around half of these deaths 
occur within one or two hours of the onset of symptoms. Many 


Complete blockage of the coronary artery in the place ds 
lly lead to death of heart muscle in the shaded area, The ims 
oronary thrombosis, a coronary and the medical description 
H refer to this event. The area of dead AM 


Figure 4.1 
will genera 
heart attack, coron 
myocardial infarction a 
called an infarct. 
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The great bulk of these deaths are caused 
eart's electrical system. 

eart rate, oF complete stoppage, is one 
form of electrical complication. It occurs when the tracts of tissue 
that conduct electrical impulses through the heart are damaged. 
The more usual problem, though, is fast and totally chaotic electrical 
activity, called ventricular fibrillation. Once the heart’s electrical 
Signals degenerate to this point, 
lost, and death follows within minu 
reversed. We do not know why these 'electrical storm: 


a heart attack. 

In Britain, around a quarter of a million people each year have 
a heart attack. About one in three dies before he or she reaches 
medical help, mostly because the damaged heart loses its proper 
rhythm. Not much progress has been made in preventing these 


deaths since there is so little time to intervene. 
In a few years, we may See the wider availability of drugs (such 


as lignocaine) that reduce the risk of ventricular fibrillation. Ambu- 
lance personnel could be allowed to administer them, and people 
at high risk of heart attack might even have a supply in their own 
home. (We return to this question in chapter 11). But, for the 
moment, we are left only with the comforting thought that people 
who live through the first hour or so of a heart attack have increas- 
ingly good chances of long-term survival (figure 4.2). When the 


heart attack is uncomplicated over the first few hours, the tisk of 
d one in twenty. Improved 


happen within minutes. 
by disturbances in the hi 
An abrupt slowing of the h 


all coordinated pumping action is 
tes if the condition is not 
s’ occur during 


death over the next week is aroun 
Risk of 
death 
Er 1 
Pain 2 4 
starts Hours at ər heart attack 


Figure 4.2 Most deaths from heart attack occur in the first few hours. 
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drug treatment and the possible use of clot-dissolving drugs (also 
described in chapter 11) should improve the chances still further. 
Within the next decade we are likely to see something of a revolution 
in the way heart attacks are handled. 


What happens during a heart attack? 


Two coronary arteries supply blood to heart muscle, though the 
left coronary artery divides so quickly that we talk in terms of three 
major vessels. Each major artery branches, and then branches again 
until the whole of the cardiac muscle is supplied. Networks of 
vessels extend not just over the outer surface of the heart but also 
penetrate the heart muscle throughout its thickness. 

The area of heart muscle damaged in a heart attack depends on 
the exact position of the blockage in the blood supply. Comparison 
with a tree makes the position clear. Block the progress of sap at a 
point near the main trunk, and the large area of branches and leaves 
beyond will wither and die; but if the supply is cut off at one of 
the smaller branches, less damage is done. . 

If the blocked blood vessel is small, the area it has to supply is 
small, and the resulting region of dead muscle — the infarct — is 
small also. The larger the vessel at the point where it is blocked, 
the greater the amount of heart muscle in danger of dying, and the 
higher the risk that the heart attack will be fatal, or,have severe 
long-term consequences. Heart muscle that has died does not grow 
back. Any area affected therefore makes no further contribution to 
the pumping power of the heart. Another important factor deter- 
mining the severity of a heart attack is the particular vessel affected, 
since the coronary arteries differ in the contribution they make to 
fuelling the left ventricle, which is the most important pumping 
chamber. 


How does someone know they are having a heart attack» 


Severe, ‘crushing’, ‘suffocating’ chest pain is the major symptom of 
heart attack. As well as being felt in the centre of the chest dh 
pain can spread to one or both arms and the neck and jaw. weating 
nausea, vomiting and feelings of cold are also found; anq breath. 
lessness may be experienced. Another frequent feature of a heart 
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y be described as a ‘feeling of 
a heart attack does not vary with 
It is not relieved by rest. 


attack is something that can onl 
impending doom'. Pain caused by 


breathing or changes in position. 
Some people are absolutely certain they are having a heart attack. 


But there are many cases where neither patient nor doctor knows 
for sure. Small areas of heart muscle may die without causing any 
Symptoms, and so are called silent infarcts. Other heart attacks cause 
only minor disturbances, often passed off at first as ‘indigestion’. 

_ Though usually lasting longer, the pain of a heart attack may be 
Similar initially to severe angina, which has the same basic cause. 
For this reason too, patients sometimes delay seeking assistance. A 


recent study from the Nottinghàm area suggests that heart attack 
family doctors wait, on average, 


patients who eventually call their 

three or four hours before doing so. This is far too long. When in 

any doubt, call for medical help: that is the cardinal rule. Anyone 

who thinks he or she may be having a heart attack should not delay 
e. A clear account of the type 


in the hope that things will improv 
of pain and when it was first felt will help any doctor contacted to 


decide what action to take. 
h for a blood clot to cause a 


Coronary arteries narrow enous! 0 
sudden heart attack have probably been supplying less blood than 


the heart needs for many months. The heart, in turn, will have 
been pumping less efficiently; and the supply of blood to other 
organs will have been reduced, particularly during exercise. For 
this reason, a heart attack may be heralded by weeks of tiredness 
and feeling generally unwell, even though there has been no pain. 
However, many people who have heart attacks describe the event 


as totally without warning. Only 25 per cent of people who have a 
e had angina or high blood pressure 


heart attack are known to hav 0 t c 
before the event. If someone does have angina, an increase in the 
frequency of pain may precede the heart attack. But in many cases 
there is again no warning. 


Confirming the heart attack 

cribes vrovide good evidence of a 
heart attack. However, there is little in an initial physical exam- 
ination that can confirm the diagnosis. People with the characteristic 
Symptoms are therefore treated on the assumption that they have 
had a heart attack, and the final diagnosis is made later. As we have 


The symptoms thai a patient des 
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Heart Attack 
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Figure 4.3 ECG changes that may appear in the hours after a heart attack. 


he third trace shows a lar; wavi vi 
I 1 ge Q wave; thi 
; the T wave now appears below the 


said, not all chest pain comes from the heart. This means that 

. patients may be admitted with suspected heart attack (and have a 
couple of days specialised hospital care) when they have not in fact 
had one. 

Quite often, even the ECG shows none of the classic signs of a 
heart attack until several hours after symptoms were first felt. Then 
it begins to go through a series of changes which chart the deve]. 
oping damage to heart muscle. The normal ECG pattern is shown 
in figure 4.3, together with ECG traces showing the evolution of 
heart attack. These patterns are typical, but they do not alw, š 
occur. R 

Within a few hours, the portion of the ECG trace betwee 
normal S and T waves starts to rise. Then there develops eae 
nounced downward deflection of the Q wave; and the pip: 
which normally rises above the line, sinks below it. Tho wave; 


jt 
segment often returns to baseline, and the T wave Hen T 
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paves usually remain as a permanent sign indicating an area of dead 
eart muscle. There are characteristic patterns according to the 
the size of the infarct; 


Peston of the heart muscle affected, and 
ut in some patients the ECG remains essentially normal throughout 


a heart attack. 

Along with other muscle, heart cells that are damaged release 
Characteristic chemicals. ECG traces are therefore always interpreted 
in conjunction with tests that measure the concentration of these 
enzymes circulating in the patient's blood. Typically; blood samples 
taken over the first three or so days after a heart attack show a 
Steep rise and then a gradual fall in enzyme levels. Creatine kinase 
(or CK) is one of the most useful enzymes measured. It reaches a 


Peak 24-48 hours after the heart attack and levels remain raised for 
her enzymes measured include AST 


three to five days in all. Ou 
(called SGOT in North America) and LDH. 
We mentioned in chapter 3 that small quantities of mildly radio- 
active chemicals are sometimes given to patients as an aid to diag- 
nosis. These chemicals become concentrated in heart muscle that 
has recently died. Viewing the heart with a gamma camera that 
Measures radioactivity therefore allows doctors to identify more 
exactly the site and size of infarcts. At the moment, however, few 


hospitals use this equipment. 


Treatment at home or in hospital? 
attacks occur outside hospital. 


they go almost unnoticed, and may never 
or. But it is more common for the 


heart attack to produce severe enough chest pain for a doctor to be 
calléd. If someone collapses or is clearly extremely unwell, the result 
is usually an emergency request for an ambulance. Certain regions 
in the UK have specialist coronary, ambulances which attend cases 
of suspected heart attack. In effect, these vehicles are mobile cor- 
Onary care units with specially trained crews; and their ability to 


treat life-threatening disturbances of heart rhythm probably saves 
em of coronary ambulances and 


lives. In North America, the syst 

Specially trained personnel is well developed. There is now increas- 
ing emphasis in Britain on training ambulance staff in the immediate 
care of patients with heart attack. 


Clearly, the great majority of heart 


Some are so minor that 
receive the attention of a doct 
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It is now usual for people with a heart attack to be admitted to 
hospital. This will almost certainly happen if an ambulance 1$ 
summoned, and when the heart attack occurs away from home. 
However, when the family doctor is called. to a patient's house 
(which often also implies that the start of symptoms has not been 
dramatic), there may be several good reasons for treating the heart 
attack without recourse to hospital. If that is a doctor's considered 
advice, there is no need for alarm. 

An average British general practitioner (GP) sees around ten 
patients each year with heart attack, and is therefore experienced 
in handling the emergency. When no disturbances of rhythm have 
developed, and where it seems that the size of the attack is not 
large enough to threaten the pumping capacity of the heart, a family 
doctor may suggest that admission to hospital is not necessary. 
Staying in familiar surroundings reduces the patient's anxiety, and 
so may lessen the chances that an abnormality of heart rhythm will 
develop. There is reason to think that older people in particular 
may be better off if treated at home. 

Another important factor is the time between the onset of symp- 
toms and the arrival of the doctor. If four hours or more have 
passed, the most dangerous period is already over, and the advantage 
of having easy access to emergency hospital facilities is clearly less. 
In the recent Nottingham study, a hospital team travelled out to 
see patients who had initially called their GP. Home treatment was 
judged appropriate for most of these people. Of those who stayed, 
only one in ten was later transferred to hospital with complications 
such as rhythm disturbance and signs of heart failure. 

Appendix 6 (and a brief account in the next section) describes 
what to do if someone collapses with a heart attack. Knowing 
exactly how to respond can save life in the crucial period before 
medical help arrives. 


Controlling pain and abnormal rhythms 


Wherever the heart attack is treated, a doctor has two absolu 

priorities: to relieve pain and to control the heart if jt S 
serious disturbance of rhythm. Doctors will also do wha 
ible to reduce the amount of heart muscle damaged, tho 
will see) our ability to intervene in this process is stil] v, 


develops a 
tever poss. 
ugh (as we 
ery limiteq. 
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has experienced a heart attack 
have pain relieved. Treatment 
enous injection of drugs 


Š It is said that only someone who 
nows how grateful a person can be to 


s these circumstances is usually by intrav 
rom the opiate family of chemicals. Diamorphine (heroin) is often 


the drug used in Britain. Pain relief is fast and effective; and that 
alone often improves the condition of the patient's heart. The pain 
Of a heart attack subsides after a few hours, even if untreated, once 
the heart muscle cells in the affected area have died. 

A fast heart rate is a normal response to anxiety and the heart's 
natural answer to the events of the heart attack itself. A certain 


irregularity of rhythm is also quite usual. However, if the rate is 
faster than around 160 beats per minute, the heart's pumping action 
becomes ineffective. Heart rate an rhythm can often be returned 
to normal by the injection of drugs which slow the beat and steady 
irregularities in the pattern of contraction and relaxation. Use of an 

d more efficient rhythm. 


electric shock can also jolt it into à slower an 
When the heart beats so chaotically that there is no coordinated 


thythm at all — a state called fibrillation — the circulation of blood 
ceases and the brain is deprived of oxygen. Delay of three minutes 
Usually results in permanent brain damage or death. Prompt treat- 
ment is therefore essential. The vital requirements are to maintain 
a circulation (which can be done by repeatedly pressing down on 
the chest above the heart) and to ensure that oxgyen reaches the 
blood, using mouth-to-mouth respiration if needed. These basic life 
Support techniques (outlined in appendix 6) should gain enough 


time for more specific resuscitation to. be organised. 
ric shock stops the ineffective quivering of 


Delivery of an elect z 
heart muscle, and in most cases returns it to à normal rhythm. The 
device used — the defibrillator — consists of a large battery, with two 
Paddle-shaped electrodes that are placed on the patient's chest. 
Patients are unconscious and so do not feel the defibrillating shock. 
Treatment by drugs, given by mouth or directly into a vein, will 
Often reduce the chance that abnormal heart rhythms will recur. 
Lignocaine, which has already been mentioned, is likely to be one 
9f the first agents used in hospital. 
If the infarct affects the heart’s € 
abnormally slow heart rates can also occur: a condition called brady- 
Cardia, Rates of 40 or 50 beats per minute are too low adequately 
to support the circulation, and need to be speeded upiusing drugs 
Such as atropine and isoprenaline (given by intravenous injection). 


Jectrical conduction system, 
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Normal heart rate can also be maintained using a temporary pace- 
maker. A wire is inserted into a vein and pushed into the right 
ventricle of the heart. The delivery of small, regular electric shocks 
from an external battery then stimulates its contraction. (Pacemakers 
are fully described in chapter 7.) 

Doctors are also able to help with other problems that may occur- 
Anxiety can be reduced and sleep encouraged by use of diazepam 
or a similar tranquilliser; and any nausea and vomiting can be 
stopped with drugs. Most important, at home and in hospital, there 
is the reassurance that everything possible is being done. 


Can heart muscle be saved? 


When someone with a heart attack is brought into hospital, there 
is a good opportunity for doctors to control unpredictable irregu- 
larities of heart rhythm and support the heart through periods when 
it threatens to fail. That is the purpose of specialist coronary care 
units, which work well in controlling the complications of heart 
attack, should any occur. However, even in hospital, there is still 
no widely available and agreed way of preventing the death of 
heart muscle once the heart attack has occurred. This position will 
probably change greatly in the next decade. Chapter 11 covers likely 
developments. But for the moment it is sufficient to explain the 
problems. 

Heart muscle that is completely deprived of blood is dead within 
hours. Other muscle in the body is less quickly affected; but the 
cells that make up heart tissue cannot switch for long to an interna] 
chemistry that does not depend on oxygen. Saving the region of 
muscle that is supplied exclusively by the blocked artery therefore 
requires immediate action. Even if we knew what to do we could 
probably not do it in time. 

However, around the area of heart muscle that has no blood is a 
larger region in which the supply has been reduced but 
pletely cut off. This muscle is threatened, but could 
saved, if the supply of blood to the border zone Were j 
its demand for oxygen reduced. Many drugs have bee 
the aim of lessening the area of ultimate damage. They inclu de 

ta-blockers and calcium antagonists, which might be expecteq i 
be the heart muscle's need for oxygen by slowing heart TM 
r de creasing blood Pressure. There is recent evidence that aya 

ockers immediately after a heart attack reduces the likelihgg, 1 


not com- 
Perhaps be 
increased or 
n tried with 


p = 
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th) over the first week, even though 
However, other drugs have seemed 
y to Say whether this hope will 


of m 
the mPlications (including dea 
Y do not decrease infarct size- 


pene before, and it is too earl 
ulfilled. (Chapter 13 describes these and other drugs used in 


vedireatment of heart disease.) More exotic agents, such as snake 
dnd (which in fact just reduces blood clotting), have also been 
- But none so far has been widely accepted as effective. Efforts 
to restore the flow of blood seem, at the moment, to be more 
Promising. Drugs such as streptokinase have the potential to dis- 
Solve clots and are under trial. There are also mechanical means of 


Te-opening blocked coronary art he technique of angioplasty, 
d inside the blood vessel to squeeze 


In which a tiny balloon is inflate 

the sides apart, is one of them. In the USA, emergency surgety to 
bypass the obstructed coronary also increasingly used. Cor- 
Onary artery bypass is a routine 
in chapter 6. Other developme 
f However, until these metho! 
Or most patients is confined to pre 
viding support for the heart and circulati 
in coronary care units or in other specialist 


wards is the intensive monitoring of patients. ( 
heart attacks are in fact looked after in general intensive care units 
sly ill patients.) Numerous machines 


that also deal with other seriou 
check vital functions and sound alarms should anything go wrong. 
Particularly noticeable are the oscilloscope screens on which pati- 
ents’ ECG traces are continuously displayed. 

Here and back on the general ward, the aim is to provide the 


best environment in which the heart can heal itself. Shortly after 
the heart attack, muscle around the central area of dying tissue 
Starts to swell. This further reduces the flow of blood and enlarges 
the infarct. But then healing proper begins. Though heart muscle 
never regrows, cells infiltrate the area, scavenging away dead 
material and replacing it with interlacing fibres that eventually form 


à firm scar. 


artery is 
treatment 
nts are con: 
ds are perfected, hospital treatment 
venting complications, and pro- 
on. This is usually done 
wards. A feature of these 
nts. (Many people with 


Why are some heart attacks more serious than others? 

verity of a heart attack depends on 
rived of oxygen, and also on the 
muscle are particularly 


We ` 

th mentioned earlier that the së 
m size of the muscle area deP 
site of the infarct. Clearly certain ? 
important, 


reas of 
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Jf there is an infarct in the muscle wall between the heart’s 
beating chambers, the result may be a hole that allows blood to 
short-circuit its Proper route through the lungs. If muscle anchoring 
the flaps of one of the heart valves is affected, the valve may start 
to leak, even though a similarly small area of dead muscle elsewhere 
in the heart may hardly be noticed. Clearly, there are also vital 
areas of muscle where any infarction will interrupt the system of 
electrical conduction, and so compromise heart rate and rhythm. 

Though one blood vessel is completely shut off, it remains poss- 
ible that blood may reach the threatened heart muscle by a round- 
about route. The severity of a heart attack therefore also depends 
on whether there is any ‘collateral circulation’. Gradual narrowing 
of the coronary arteries over many years allows time for blood 
vessels to grow around the developing obstruction. This means that 
even if the main channel is blocked, enough blood gets through 
along side routes for the muscle to survive. For this reason, a small 
heart attack in a young man (whose heart has previously been 
healthy) may do more damage than the same-sized attack in an 
older man whose disease has been slow in developing and whose 
coronary circulation has therefore had time to adapt. 

Finally, there is the fact that damage to the heart muscle is 
cumulative, since an area of tissue that dies does not regrow. This 
means that a series of small infarctions — the earlier ones being 
hardly noticed — may ultimately undermine the pumping efficiency 
of the heart as completely as a single large heart attack. 


Other problems that may follow a heart attack 


Heart failure 


Many people entering hospital after a heart attack show mild and 
temporary signs of heart failure. This sounds a dangerous condition 

but can usually be reversed with reasonably simple drug treatment. 
A heart that is pumping less efficiently sends less blood throu; h 
the kidneys, and the patient produces little urine. The volume. of 
blood therefore increases, placing additional strain on the heart a ii 
leading to the waterlogging of tissues, including the lungs ae 

puild-up of fluid can produce breathlessness. It may also be an, ds 


= - T e aj 
crackling noises in the lungs that can be heard with * Serene D" 
oA e often be seen on a chest X-ray. The first line of Rane 
an 


Tug 
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jcs that increase urine flow and 
g blood and the strain on the 


t CT, 3 
ATY is with agents called diuret 
© reduce the volume of circulatin 


heart. 
. Where dealing with the problem would be made easier by know- 
ing exactly how much blood the heart is pumping, it may be useful 
to measure the performance of the heart directly. Such techniques 
are described towards the end of chapter 3, Steps taken to support 
the patient at risk of serious heart failure involve complicated drug 
regimes and the insertion into the heart of instruments that monitor 


its function. 


Embolism 
n bed are at risk of developing 


where blood moves relatively slowly. 


(The condition is called deep vein thrombosis.) There is a danger 
that these clots may travel through the circulation to the right side 
of the heart and from there into the lungs, where they become 
lodged. This is called pulmonary embolism. Small vessels blocked in 
this way can give rise tO breathlessness and infections; if large 
vessels are blocked, the clot may be fatal. 


Blood clots can also form on areas of damaged muscle within the 
clots occasionally break free and travel 


left side of the heart. These f 
through the body’s arteries until they become lodged in organs such 


as the brain, where they cause stroke. 
The problem of embolism is tackled in two ways: by encouraging 


patients to be out of bed and active as soon as the condition of their 
heart permits; and by giving anti-coagulant drugs that ‘thin the 
blood’ and so reduce its tendency to clot. Anti-coagulant drugs are 
particularly valuable in patients who have had previous problems 


with embolism and so are known to be at risk. 


Patients who spend long periods i 


blood clots in their leg veins» 


| repair of the heart 


Though tough scar tissue usually replaces dead muscle, the heart 
wall may become thin where the infarct took place. When the 
ventricle contracts, the wall can bulge at this point, absorbing part 
of the energy of the heart’s contraction and contributing to its poor 

like abnormality of the heart wall is 


performance. This balloon- 
called an aneurysm. Surgery to remove it may help the heart beat 


more efficiently. 


Aneurysms and surgica 
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Other damage to the structure of the heart may be serious Spo 
to require surgery: to repair holes in the beating chambers orr TA d 
damaged valves. It is best that such problems are recognise: dd 
dealt with early, before the heart begins to fail and Mab. 
threatened by its effect on other organs. Certain of these pro Ex 
can be controlled by drugs, but many require prompt ae it 
Although the risk of Operating soon after a heart attack is EE. 
is better to correct these defects before the patient's condi 
deteriorates any further. 


Chapter Five 


After a Heart Attack : 


Returning toa 
Full Life 


Mier ———— 


With every day that passes after a heart attack, the chances of a 
rease. For this reason, the majority of pati- 


ents, who do not develop any particular problems, are able to leave 
the specialised coronary care unit within two to three days of their 
d from hospital in a week or 


arrival, and will probably be discharge! 
initial period of recovery, there is à substantial 


ten days. Over this init: 
at can be regarded as 


increase in the amount of physical activity thi 
] well enough to sit up in bed once the initial 


safe. Most people fee 
to walk around the ward in a 


pain has been controlled; and begin 
bly be as mobile as anyone 


day or two. After a week they will proba 
an then think seriously about going home. 


in the hospital, and c: nk S 
These are only very broad generalisations, however. Every patient 
is different, and every doctor too. Advice in any individual case can 


therefore vary a great deal, without implying that anything is wrong; 
and some doctors prefer a more cautious approach during the early 
days after a heart attack. 

‘Attitudes, beliefs and personality affect response to illness, includ- 
ing heart disease; and influence a person's chances of survival and 
physical recovery. They also play a vital part in determining quality 
of life. Except in those few people whose hearts have been very 
severely affected; the amount of disability that follows a heart 
attack seems to depend as much on attitudes to the illness, and on 
personality, social circumstances and family relationships, as it does 

if. Evidence from a recent, large study 


on the state of the heart itse 
in West Germany suggests that the longer heart attack patients stay 
in bed and in hospital, the more anxious and pessimistic they 


b Senne 
ecome. The aim is therefore to return to normal — or better than 


66 Returning to a Full Life 


normal — as quickly as possible. No-one should regard themselves 
as a ‘heart case’ just because they have had a heart attack. 


Coming to terms 


Nevertheless, having a heart attack is undeniably a frightening, life- 
threatening and initially painful experience. It is a crisis which may 
provoke profound Psychological reactions, both at the time of the 
attack and in the months that follow. "Why me?’ is a common 
question. It is asked with particular feeling by previously fit people 
who have prided themselves on being physically active. The answer 
is that not everyone with a healthy lifestyle can avoid heart disease, 
just as not everyone with unhealthy pastimes suffers from it. Many 
of the factors responsible for heart attacks lie in our individual 
genetic make-up, and so cannot be altered. Others are probably 
environmental influences of which we are not yet aware. Decisions 


depression, irritability and fear 
Stablished pattern of life) are 


so too can the opportunity to talk wi 


similar problems. But the most useful help is probably understanding 
— of what has happened and what the future may hold. 

When people who have had heart attacks discuss their fears 
and feelings, several common problems emerge. One immediate 
difficulty is in adjusting to life outside the coronary care unit (CCU), 
In the CCU, a patient is Constantly monitored by equipment and 
watched over by nursing staff. It feels safe. On a general ward, 
supervision is far less intense. Initial insecurity is therefore a natural 
reaction. There is a similar feeling of vulnerability when Someone 
leaves hospital altogether. Some patients express it by Making ana 
their daily walks take them near the hospital, or by continuing = 

ar their hospital identity bracelets. I ; 
we th in the move from the CCU and in leaving hospital, ds 

Bo nt to remember that the level of medical watchfulnesg relates 


, a : ; S 
adm to the chance of there being a serious complication, After 
direct 
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a 
couple of days, there is little Nkelihood that anything will go 
with each passing day. 


Sealy, wrong, and less again 

my Eng: of disorientation and insecurity may be less marked ifa 

Sen attack is treated by a doctor at home, where illness is more 

S ix integrated into daily life. The person affected does not have 
cope with such radical changes in role: first becoming à hospital 

Patient, highly dependent on others even for the most basic and 


inti i 
ntimate care; and then once more assuming autonomy. 
in hospital, the return to spouse and 


When someone has been i : 
home as for the patient. À 


family may be as difficult for those at 
recent study of male patients om King's College Hospital in 


London identified several sources of problems. Many of the men's 
Wives were unconcerned once the heart attack had been dealt with 
in hospital, and optimistic future. However; others felt 


guilty of causing their hus ; or were angry at their 


husbands for having brought on themselves by self- 


neglect: smoking too much, perhaps, or overwork. Most felt a 
ing their husbands’ rehabilitation, 


special responsibility 

and some anticipated 4 - persuading their spouses to keep 
to medical advice. P if they are left unexpressed, any of 
these feelings can become š source of friction, and contribute to 
depression and anxiety- 

On the part of the men, return home brought a sense of isolation, 
since many felt unable to discuss problems freely with their families. 
In some cases this was because the family needed them to appear 
strong, even when t t. In others, ex-patients Were afraid 
to acknowledge difficulties because they felt their families wanted 
to label them as invalids; and treat them as such. Someone who has 
had a heart attack needs to be able to admit to anxiety without it 
being seized upon 35 an example of weakness. É 

The point that comes out most clearly from the King’s College 
Hospital study» and from many other studies of heart attack, is that 
the patient's spouse and close family are strongly affected. They 
have to cope With the practical difficulties of sudden illness; but 


also with its emotiona which seem to be as severe 
for them as for the patient. On the negative side, there is a sugges- 
tion that many families inclined to be overprotective, and that 
this can delay recovery- More positively, families provide the most 
important source of support. Many hospitals are therefore beginning 
to involve patients’ Wives and husbands in rehabilitation, having 


aging their Participation in Self-help groups. Nevertheless, spouses 
still often complain that they have not been sufficiently involved, 
nor given enough information. 

However it is dealt With, it is not Surprising that having a heart 
attack often brings Some degree of 
Produce poor Concentra: 


Marriage has impro 
(Misunderstandings abo; 
heart attack are conside 


i ne 
life. Recovery from illn etot stock. 
ast, and decide how life Should pr. fro; e. For 3 
might mean taking extra holidays, Pursuin Some, this 


> 
5 Ba long-neglected hobi 
retiring to the country or Spending more y z b; 
many, the result is an enrichment 


Exercise 


i ith a heart attack were in b 
ng ago, patients wi L n bed for three 
Not Pas first spent lying flat on their backs) and in hospita] for 
weeks dical views have changed much over the Past 20 ye 
six. Me at now far more encouraging about 
doctors a 


3, 
; a quick Tetur, and 
ically active life. Tests which monitor the ECG 
physically 


“tivity 
ulq 
; ibed ; Te Still in 
e unit. The exercise test Gane ince apter 3) 
he coronary be self-confidence to the patient, s A levels SE 
the ab de achieved without the appearance o abnormal 

n 

ise that ca 
exercise 


i: i i ly not wa 
changes in the is left hospital will probably nt 


pak to be 
at home, it is Boo, 
People A 3 beds. In the first few days ae 
d to the: 
confine 
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out in the garden (though taking early 
the second week, short walks 
se gradually in length unless 
in which case a doctor should 


x E dressed, and possibly 
i P and naps if tired is sensible). In 
ROPPE ODDA d These should increa 
Em pain or breathlessness develops, e 

told. As we have mentioned; the heart takes time to heal after 


RE infarct. Over these weeks a scar is slowly forming at the site ` 
: ere the heart was damaged. After a month at home, many patients 
re happily walking a mile on most days. 
Walking is a rhythmic activity that uses the body's major groups 
of muscles. So too do swimming and jogging- (People who have 
recovered from heart attacks have successfully completed marathon 


races.) All three forms of exercise encourage fitness: a state in which 
the muscles make increasingly efficient use of oxygen and so reduce 
demands on the heart. Becoming physically fit should also increase 
Psychological well-being. But there is no point pushing fitness 
beyond the point at which the activity itself is pleasurable; and 
explosive forms of exercise, such as squash, place great strain on 
the heart and ought to be avoided. Jobs involving heavy manual 
labour should be returned to gradually, perhaps on a part-time basis 
at first, and with emphasis on less strenuous aspects of the work. 


Sex 


mething heart patients want most and 
est. The basic message is that people 


should take things easy, but resume sexual relations when they feel 
like it. As a very general guide, most patients — if they wish — can 
safely return to sexual activity within a month of a coronary. Doing 
only what is comfortable for both partners, confidence will gradually 
return. Lack of interest in sex js normal in the immediate aftermath 
of a heart attack, when the main concern is for survival, and 
depression and fatigue are frequent. However, American research 
suggests that the majority of patients are sexually active again by 


three months. 
sex involves no more physical 


Despite popular misconceptions, 
effort than climbing one or two flights of stairs; and the body’s 


response to it is the same as to any exercise. Twenty-four hour ECG 
recordings in patients show a maximum heart rate of around 120 
beats per minute during intercourse. This is no higher than achieved 
at other points during the day and soon falls to usual levels. So it 


Advice on their sex life is so 
get least of, or so surveys sugg 
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is wrong to think that returnia 
activity poses any special thre: 
comes from Japanese research 
records of more than 5,000 m 
these deaths occurred during 

There is some suggestion th: 


g to the previous pattern of sexual 
‘at to the heart. Evidence for this 
€rs who analysed the post-mortem 


en who died suddenly. Only 34 of 
intercourse. 


30 deaths occurred in People who were with a partner other than 
their spouse. These parti 


People who have angina after a heart attack May find that sex 
brings on the pain. Warming the bed sheet 


e chapter 
Position adopted duri 


i Self seems 
fying sex life, 


Driving 


ossibility that someone may have a heart attack while driving 
The P ]y represents a danger to that person and to Others. In 
obviously ost people who are about to have a heart attack seem a 
practice» S etit warning to stop or at least slow down; and heart 
have e for only around 15 per cent of all accidents caused. 
acc 
ttacks aC ss. k 
b sudden illne after a heart attack, the risk of a secon 
In the wee Š d serious development of abnormal hear 
r the sudden an theless, the danger is real, and in Brita 
o Nev 
5 reat. 
is not £ 


Coronary 
t rhythm 
iN people 
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ae’? had a heart attack must not resume driving 

EM of the event. At some time during this period; they should 

hav the Driver and Vehicle Licensing Centre (Swansea) that they 
€ had a heart attack. Their insurance company Š 


told. 

tee two months, people W ; art attack are usually 

i €d to resume car driving. I this is when angina 
Pasu provoked either by the exertion Or emotion of driving. 
Tivers of heavy goods and public service vehicles (including taxis) 

ate Subject to stricter and far tailed controls. More infor- 

mation about heart disease an i pendix 3. 

a Flying — as a passenger ~ is not likely tO be a problem once 

aysa ela has recovered from the heart attack itself. | [ 

nand, piloting an aeroplane, either as an amateur or professional, 

is permitted only under certain stringen 


What are the long-term chances? 


The simple answer i$ ‘good’. d be foolish to deny that 
orn sne aha pas had a HEART aes Pot at risk of having another. 
The first heart attack show i i sent in the coronary 
arteries, and this disease can though we can take 
important steps to stoP it progressing: ut the chances of another 
heart attack are not greats ? e e with time. In the first 
year, there is roughly f another coronary. In 
the second year, the risk 1$ twenty; and after two 
or three years someone who rt attack 1s little more 
likely to suffer one than any oth 
These are, of course: very gen š 
of patients, the outlook js better than this; among others; not as 
good. For young people with small infarcts, for example, the risk 
of death in the year following a he k is only one in fifty. 
This is also true of patients whos icles are known to be 
functioning normally, ;s no evidence from an exer- 
cise test that heart MU le i ‘ved of blood. Anyone who 
has had a heart attack may „once odd twinges of chest pain 
over a few days or weeks. unlikely to be a problem. A 
minority of people develop a more severe form of chest pain which 
accompanies exercise OF -on, but then disappears. This is 
angina, caused. by à temporary inability of the coronary arteries to 


art attac 
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Supply the heart muscle with the increased Oxygen supply it needs. 
The next chapter is a detailed description of angina and the options 
for treatment. 


e on ; tics men 9ned show that for 
the average patient this is Certainly not the case, 
to be at highest risk, there is much that be lone to improve 
the odds. No heart attack is inevitable. In Certain circumstances 
medical and surgical treatment wil] Sreatly improve Tospects, 
7 : ; : 
In others, the answer lies as much In a persons Own hands as in 
those of the doctor. This i 
Anyone who smokes must stop. This Is by far the most important 
ssage to anyone interested in preventing a heart a 
me: had one already or not. Stopping s n 
they have Droid also help 
nt other diseases, such as bronchitis and lung Cancer. 
preve anyone overweight should + © lose s, 
Next to that, any : y ne Of the 
This will reduce strain on the heart, decrease any tendency 
ach and help lower blood pressure, MS Exercise With a 
to Meis advice Olla aa Meus ther en cing Weigh’ 
doctor t certainly involve eating less, or ra i eting less 9f the 
will almos ing foods, notably sugar and fat uec Alcohg also 
ni > i inki 
ost d uA), superiiuous Calories. Dre tae wee therefore 
jbute asier. ; 
contri weight Pod s: ies adis metabolise fats abnor, ll 
makes pl le whose O! be needed. Such patents are Often O: y, 
For pe? o] of diet may 


isease (see a Pendix 2 on in me 
sot contre: k of further heart disease (see ap hetiting 
strict high ri 
a 
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mE cholesterol). There may also be a case for long-term use of 
Se that reduce levels of cholesterol circulating in the blood. 
not Owever, for people whose bodies: handle fats normally, diet is 
los something to become obsessive about, apart from any need to 
weight. The argument over the role of dietary cholesterol in 
€art disease is long and many-sided. Cutting down on dairy prod- 
Ucts and animal fat, while replacing them with certain kinds of 
Vegetable oil and fish, will do no harm — and may be of benefit. 
But the issue is not as straightforward as is sometimes suggested. 


Chapter 12 presents the arguments- . 
Whether people with stressful jobs should take things easy is 


another difficult question. Stress may be a cause of heart disease, 
or simply a factor that precipitates it. We know that stress increases 
levels of the ‘fight and flight hormones that stimulate the heart and 
SO increase its demand for oxygen; but proving that this short- 
term effect translates into increased long-term risk is not easy. For 
someone whose life would seem empty if they stopped work or took 


a back seat, there is probably no compelling reason to change. But 
for someone who has decide d employment is a 


d that high-powere 

chore, and would rather be tending grandchildren or the roses, a 
heart attack may provide the looked-for opportunity to slow down. 
Finally, anyone who has had one heart attack is in a good position 
to deal with another, if they are unlucky enough to suffer a second 
time. Should the symptoms recur, call quickly for help — either 
from the family doctor or from the hospital direct. Anyone who has 
useful to discuss in advance with 


had a heart attack might find it à 
their General Practitioner which course of action 1s better. 


Can drugs help prevent 4 second coronary? 
We can be reasonably sure that certain drugs reduce the risk of a 
second heart attack. But whether, on balance, it is worthwhile 
taking them is still an unresolved question. ` 
One possibility is long-term treatment with drugs called beta- 
blockers (see chapter 13). Over half a dozen studies (involving more 
than 20,000 patients) have looked at whether such therapy decreases 
the risk of death from another heart attack over the next 12 months. 
Considering all their results together, the balance of evidence sug- 
gests that taking beta-blockers each day for a year does reduce the 
a statistically, significant — but rather small — amount. 
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Of the people who survive an initial heart attack, perhaps eight 
in every 100 die during the following year. If all 100 of these ex- 
patients take beta blockers throughout the Year, we would expect 
only five or six to die. That is, we would Save two to three lives 
tality of between a quarter and a 
enough. But consider the odds 
lives we save in a year, 97 people 
out receiving any benefit: five die 


t : adversely affect the 
hearts of young people with Small infarcts, but 


the patients most | 


Having said that, there are reasons for taking a beta-blocke 
which are not directly to do with the fact that Someone has iie r 
heart attack. In people with high blood Pressure, beta-blockers Is a 
a beneficial effect, reducing the risk of Stroke. The rugs are ve 
valuable in preventing angina. So there will be many people Who 
were taking a beta-blocker before their heart attack and who cone 
tinue to take it afterwards. There will be others who are 
ommended to start taking the drug only after their heart attack 

rhaps because their high blood pressure had Not been Ieee 
ne re or perhaps because they have only recently develo eda Osed 
so one reason or another, around a quarter of 2m M 

jents may be taking a beta-blocker when they leay, a tack 
patie r, in those who have no blood pressure Problem 4 pita], 
Howeve he benefit of blanket prescription of beta-blocker, and no 
angina, ¢ ay be worth trying the drugs; but if Side-eff. 1S argu. 
able. Tt S o without fear that anyone ; Occur, 
they i of major value. í B up a 
treatmen we described the immediate cause of heart attack as 

Earlier» f a clot, or thrombus, that blocks a Narrowe, etree 
formation A that might prevent this happening are th 
artery- D: 


Š givin 


ty. 
Erefore a 
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urrence of the 


logi 
gical treatment to try in the attempt to prevent rec 


Problem. 

ond involves several processes. One is the formation of an 

bl o uble web of protein strands (made of fibrin), which coagulate 
ood in the familiar way we see when we cut ourselves. This tends 

to happen where blood is slow-moving- Clotting also involves the 

clumping together of blood cell fragments known as platelets. Clots 


are therefore a mixture of fibrin and platelets. 
A few years ago, patients who suffered a heart attack may have 


been given drugs, such as warfarin, to reduce coagulation. Anti- 
coagulant drugs are useful where blood flows slowly, but the evi- 
dence that they prevent heart attacks is now thought unconvincing. 
Such drugs also have a distinct disadvantage, since their use may 


lead to uncontrolled bleeding. 
Anti-platelet drugs reduce pla 
ency to form plugs Where bloo 
Recently, their use in the prevention 
seem more promising- 
One common anti-p. 


telet ‘stickiness’ and so their tend- 
d flows over uneven surfaces. 
of heart attacks has begun to 


t drug is aspirin; though it should be 
ded to affect platelets is far lower than 

i :unior aspirin every other day 
volved.) Evidence obtained 
t trials (each of which was 
how measurable benefit: it 
f a second heart attack by 


Jatele 


gives an idea of the qua 
by pooling the results 0 
inconclusive on its own) has begun to s 
looks as if aspirin may reduce the risk © 


around 20 per cent. 2 
e overall effect of anti-platelet drugs is 


As with beta-blockers» th 1 
therefore relatively small. When seen against à background that is 
been difficult to show convincingly that their 


already good, it has ; : 
use is beneficial. However, the low incidence of side-effects with 
aspirin makes 4 ‘take it just to be on the safe side’ policy more 
justifiable than with beta-blockers. Aspirin after the first heart attack 
is not routine. But it may be given to certain patients (perhaps those 
who are particularly young or who have had several coronaries) for 
two to three years. Other drugs that reduce platelet stickiness 
are dipyridamole and sulphinpyrazone- Taking them together with 
aspirin, or with beta-blockers, may bring additional benefit; but the 
worth of such drug combinations has still to be firmly established. 


Chapter Six 


Angina 


short-lived. The heart's Coronary arterie 
» When the artery walls c 
so clamp the vessel shut. However, by far the mo, 
angina is a gradual accumulation of fatty deposits — called atheroma _ 
alone Gs uode wals- (The way atheroma develops is 
Y in C. e 
described ina is a symptom of coronary artery disease; it iş * 
So, ang If. Doctors treating it are faced With two tasks. The Ot a 
disease ya (he pain esa that someone with angina can 
is to potn life. The second, is to try to prevent the 
lead a fu loping to the stage when the narrowed coron 
disease deve letely blocked — causing a heart attack, Which 
becomes ie ability of the heart and perhaps Prove fatal. 
impair the LE about two people in every 100 ageq between Je 
Angina 4 his age 8roup, the condition is more than twice a 
t n aS among women, Smokers are tWice as likely 
ers. 
Too E of angina vary greatly from on 
prn 88] mild discomfort to an inten, 


ry artery 


€ perso, 
ity an n 


Se pain, 
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Possibly accompanied by feelings of anxiety and suffocation. (The 
Word ‘angina’ comes from the Greek meaning ‘to choke’ and has 
the same root as the terms ‘anxiety’ and ‘anguish’.) At its worst, 
Untreated angina greatly restricts working life and limits social 
and leisure activities. Fortunately, we now have safe and effective 
treatments — both medical and surgical — for the condition. 

Even so, the diagnosis of angina is worrying — to the person 
affected and the family. An important part of coming to terms with 
angina is understanding how the problem arises, and what the 
symptom means. Such understanding will also help in making 
decisions when there is a choice between different forms of therapy. 


The symptoms 
urs only when the workload on the heart is 
during exercise. The body’s 


Usually, angina occ 
increased. Typically, angina appears $ d: 
gen and nutrients, requiring 


muscles demand extra supplies of oxy 1 
an increase in the frequency and force with which the heart pumps 
blood. Since the heart muscle too is having to work harder, it also 

re able to meet this 


needs more fuel. Healthy coronary arteries à 
additional demand with increased flow of blood. However, when 


they are narrowed by disease; the demand for blood temporarily 
outstrips their ability to supply it. The heart protests, and pain is 


experienced. 3 

Angina is felt region over the breastbone, but 

it may spread aroun d even affect the neck and jaw, 

shoulders and arms. is a continuous rather than stabbing pain 
and is frequently described 


(sometimes thought of more as 1 ; 
as oppressive, crushing or numbing. Feelings of cold, sweating and 


breathlessness may accompany the pain. 
Severe angina is nguish from the symptoms of a 


difficult to disti 
heart attack. Indeed, the cause of the pain — lack of oxygen supply 
to the heart muscle (a condition called ischaemia) — is exactly the 
same. However, there are two important differences in the way the 
pain occurs. One is that ang! 


ina is reversible. Rest reduces the demand 
for oxygen to a level which the narrowed coronary artery can satisfy, 
and so relieves the pain. Angina therefore usually lasts for minutes 
Tather than hours. 

ut angina attacks is that they are 


The other important point abo I 
Predictable. They tend to occur after a certain amount of physical 


most often in the 
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effort, such as walking uphill or climbing a particular flight of stairs 
(especially after a heavy meal), and then disappear. As well as 
exercise (including sex), eating, Smoking and emotions such as 
anger, excitement and fear sometimes precipitate an attack. There 
may also be a regular association between angina and cold and 
windy weather. : à 
Putting these two factors together gives us a rough guide. Short- 
lived and predictable chest pai i 
be angina. But when a sever 


attack is a possibility. 


Angina pains and those of a heart attack appear in many guises, 
and pains similar to those described may be due to problems com- 
- Inflammation of the lining of the 
lungs (pleurisy) causes chest pain; so too do Problems with the 
oesophagus, which passes just behind the heart. However, all chest 
pain should be taken seriously; and if it is at all likely that 
is having a heart attack, r :edical help should be summoned 
ately. 

The problem of angina may make a 
to affect someone quite suddenly. The 
is also unpredictable: it can remain sta 
a matter of months from mild pain on strenuous exertion to severe 
pain with hardly any exercise. Any significant change in the Pattern 
of symptoms should be taken as a warning sign. When angina that 
has been predictable for long Periods suddenly Starts to appear after 
far less exertion, or in unexpected circumstances, it is important to 
obtain medical advice, dA : 

We have said that angina is almost always associated 
increase in the hearts workload. However, there can be a pro- 
inc sive worsening of angina symptoms when pain is experienced 

ant ugh someone is resting, and perhaps asleep. This is Often 
even tho as unstable angina and is a serious condition, since the 
referred toy k of a heart attack developing. Treatment with dum 
js a clear die tendency of the blood to clot (see chapter 5) S 
ery (described at the end of this chapter) May be 


someone 
immedi- 


gradual appearance, or start 
way the condition develops 
ble for years, or Progress in 


With an 


recommen g more common form of angina, ass c 
With the t tensity of angina pain does not necessarily Tejare 19 
n he disease causing it. Extreme narrowing Othe 

y produce only mild pain, or no angina at all; 


OCiateq with 


EU 


J, oA 


Angina 
rippling have less severe disease. 
st a series of steps to find out 


ffected. 


whi a 
pue many people whose pain 15 € 
E. means the doctor may SU£EC 

ctly how seriously the heart is à. 


Investigating angina 


Exercise ‘stress’ tests 

fficient oxygen produces à characteristic 
We can therefore obtain useful infor- 
mation from a test called the exercise ECG or ‘stress test’, in which 
changes in the electrical activity of the heart are recorded as the 
Patient gradually increases the intensity of exercise. Properly inter- 


preted, the test provides important information about the amount 
i ng insufficient blood, and where that 


of heart muscle that 1s obtaini: 
ischaemic muscle is situated. 

'The exercise test is not muc 
(EKG), except that ‘the patient 
activity takes the form of walking on 
that gradually increases speed and tilts UPW 
uphill. To standardise conditions, patients ar 
take any drugs in the few hours before the 
Further details of the exercise test are given in chapter 3. 

The stress test is non-invasive: nothing is inserted into the body, 
and there is no need for injections. "Though the invesugation is safe, 
the exertion involved is sometimes sufficient to bring on the angina 
pain, in which case the ECG pattern that accompanies 1ts onset 


; may provide particularly valuable evidence about the underlying 
e ECG does not have to induce pain 


problem. However, the exercis hot have o dt 
to be useful; and in many ients there is 4 positive finding on 
the exercise ECG — indicating insufficient oxygen supply to an area 
of muscle — even though there i :na, When there are no 
ECG changes characteristic of oxygen deficiency the 
test is described as negative: A negative exercis 


that there are no serious problems with the coronar 
ECG over 24 hours may be another useful 


n Making a record of the E neri 
aid to diagnosis in some patients, since the occurrence of pain and 
of episodes of oxygen deprivation in the heart can be related to the 
normal lifestyle. ‘Such recordings are made using 4 simple battery- 
Operated device. 


H qms 
eart muscle receiving Insù 
pattern of electrical activity- 


h different from an ordinary ECG 
is active rather than resting. The 
a ‘treadmill’, a moving belt 
ards to simulate walking 
c asked not to eat or 
e test is performed. 


result of the 


80 


Coronary angiography 


ecided that further information 


exactly where in 
entify the precise 
me narrowed by 


any obstruction lies, and id 
ary arteries have beco 
ing the best decisions abo 


osures. In this way, : 
s d. The technique is described in more d Chapter 3. 
A how well the ler 
ted into the heart 
bers, showin 
O Ways 
Scan 


this 1n: 
involving © Pass cathe 


of suc ter 3 again contains more information on 
tage Chap 


the heart. 
techniques. 


nt: rest, drugs and surgery 

in treatme 
Choice is basically a problem of supply and dema; 
is 


É ; ind 
ngin “mental ways of tackling it. One is to reduce the 
iven that a” game 
Given that fun 
are 
there 
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, to increase its 


iud or requirement for blood; the other. : 
est Ú e simplest way of decreasing the demand for blood is to 
GS ess exercise means less strain on the heart. When angina 

only with the most strenuous eXercise, avoiding activities 


th à s F ° A 
at bring on the pain is a practical solution. However, at 1s most 
roblem even when there is little 


tia angina is a persistent P. n j 
ion. Leading a full life requires that we are active, even if that 
means no more than being able to climb stairs or walk to the car. 
Simply ‘taking things easy’ is therefore only a partial, and often 
temporary, measure. 
Das past two deca 
controlling angina. 
the risk of a heart attac 
the past 20 years, surgeon 


ght a variety of effective drugs 
drugs also seem to reduce 
s of the disease. Also over 
s have developed an operation in which 


Narrowed sections of coronary artery are bypassed by the con- 
struction of new blood vessels. This directly restores a good blood 
Supply to affected areas of the heart and so prevents pain that 
cannot be controlled by drugs- In people with certain patterns of 
coronary artery disease, surgery also reduces the risk of a heart 
attack and prolongs life. The range of options available means that 
patients and their doctors now have considerable choice and can 
tailor treatment to fit individual circumstances. Deciding on the 
best course of action is not always straightforward; and doctors, 
even with the patient's best interests always in mind, may give 


different advice. 
Whatever they recom 


The first relates to qua r 
prevent pain and allow the person to enjoy 
treatment should prolong life. Angina is a symptom of coronary 


artery disease, the other face of which is a heart attack. The presence 
of angina is a warning that the system of coronary arteries is being 
Progressively obstructed. When these obstructions occur at certain 
critical points, there is an appreciable threat to life. Treating angina 
therefore involves comp'« ated decisions relating to diagnosis and 
treatment. Typically, ne process of decision-making involves a 
series of steps similer to those outlined in figure 6.1. 
i A patient with angina-like chest pain will probably first consult 
25 family doctor. Where the condition is thought to be mild, this 
E. fenfacient. Treatment will usually involve rest, and probably 
Eb RYE or-relieve the pain. However, if there is any, 
serious underlying disease; the patient. will probably 


des have brou 
The most recent 
k in certain form: 


are always borne in mind. 
reatment offered should 
life to the full. Secondly, 


mend, two points 
lity of life: the t 
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Problem thought to be 
Stable angina 


Exercise test 


i 


Test results 


"Symptoms mild 


Test positive, 
or ei intermediate Severe symptoms 
negativi i 
g: Symptoms or pen nebe controlled 
mild orgs 
Drug treatment Try drug treatment 
eee al 
Consider Surgery if 
Pain persists 
Erba narrowing Major arteries not 
of major coronary Critical 
ES y narrowed 
Bypass Surgery Drug treatment 
— Sy 
[e ei e Symptoms Still 
not Controlled 
Figure 6.1 ‘Decision tree showing Possible stages in the diagnosis and 
recommended treatment of angina 


be referred to a specialist hospital cardiology departme, for inves. 
igation. Here, a likely initial test is the exercise ECG. 
tigatio n this test shows no evidence that areas of heart Muscle a 
Mar ss 8 deprived of blood, effective Control o, m: 
being. he only important consideration. One of the Tange of 
ain is E gs will usually be prescribed. If the pain is not Ben 
available r if there are unacceptable side-effects, other Tugs will 
controlled, ‘nell own or in various combinations, Medica} treatment 
tried, on t deal with angina in the majority of Cases, B When 
costal pain effectively, surgery should be co; 


be A 
js sufficient 


: nsidered, 
it does not arry bypass Operation would also be advised f3. Pati- 


ry 
A corona 
ene Eh drugs- 
therapy W 


toms are rapidly becoming worse despite increased 
mp 
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SIE exercise test proves positive; it is likely that coronary 
Dite graphy will be recommended. Figure 6.2 shows three different 
ogra B. of coronary artery disease, as revealed by coronary angi- 
and phy. In all three cases the arteries are dangerously narrowed, 

the hearts shown are at serious risk of damage from a heart 


attack. Figure 6.2a shows narrowing (termed stenosis) close to the 
s called "left main disease’. 


Start of the left coronary artery. This i 
here the artery is critically narrowed at this point, coronary bypass 
Surgery significantly improves the patient's chances of long-term 
k of death when 


survi : 
ura Coronary bypass surgery also reduces ris 
there is severe stenosis in the left anterior descending artery (shown 


in the second figure), and when all three major coronary arteries 


are affected by disease (third. figure). 
Where coronary angiography shows less dangerous patterns of 
disease, drug treatment that effectively controls symptoms may be 


completely satisfactory. 


Drugs for angina 

ases its demand for energy. 
muscle spends longer each 
since it is only when 


Any drug that slows the heart rate decre 


A slower beat also means that the heart 


cycle in a relaxed state, which is important, 
the heart muscle relaxes that blood flows into 1t through the coronary 


arteries. Drugs that slow the heart also decrease the force with which 
Its muscle contracts. This too reduces the heart’s requirement for 
energy. Another way of decreasing the heart's workload is to lower 
blood pressure. This means that blood pumped out of the heart 


meets less resistance, so easing the heart’s task. 
i duced in all of these ways by 


The energy the heart requires is re € 
a class of drugs called the beta-blockers, which over the past 20 years 


have proved one of the most used, and most useful, of all medicines. 
Beta-blockers lessen the likelihood o? angina attacks, but their most 
Widespread function is in the control of blood pressure itself. Details 
9f the range of beta-blocking drugs available, with their particular 


uses and possible side-effr cts, can be found in chapter 13; 

As their name sugges-*> vasodilator drugs increase the diameter 
of blood vessels. This eucourages flow of blood through the coronary 
arteries, while at the same time reducing the workload of the heart 
by lowering blood pressure in the circulation. Vasodilators therefore 

sp Prevent angina by acting on both sides of the supply and 
mand equation. The drugs most commonly associated with angina 
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Aorta 


(a) 


(b) 


(c) 


vere narrowing of the coronary arteries at th " 
Figure ue Mn risk of serious heart attack, as well as the Places shown 
me 
here 


Pain of angina 


y # =m. 
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Show nitrate class of vasodilators, which have provided effective 
pem tom the condition for many years. Whereas drugs like the 
dem lockers are taken regularly on à daily basis, and have long- 
of effects, many nitrate preparations are used for short-term relief 
Pain or to prevent it when an angina attack is anticipated. 
Used in this way; nitrates (such as glyceryl trinitrate, which is- 
also called GIN or TNT) abolish pain within a few minutes, and 
Provide relief from angina for between 20 minutes and an hour. If 
a nitrate tablet is taken shortly before exercise, the onset of pain 
Can be prevented. Unlike most drugs, these tablets are not 
Swallowed, but dissolved by placing them under the tongue. The 
drug is then quickly absorbed through the skin lining the mouth. 
Chewing a tablet brings still more rapid relief. In patients who have 


infrequent attacks of angina, USC of nitrates to control the pain 
he only therapy needed, though nitrates 


whenever it occurs may be t 
have the unwelcome effect in some people of producing a thumping 
headache. 

ns have been developed, 


rate preparatio: 


that are swallowed or of self-adhesive 


tuck-on. the chest, the drug is gradually 
continuous absorption through the 
Skin.) Patients who have angina even when they are not exercising, 
and those suffering from it at night, may find these slow-release 


E Recently, longer-acting nit 
in the form either of tablets 


Also relatively new 15 


called ‘calcium antagonists’ O } 
drugs act in a number of ways, slowing the rate at which the heart 


muscle contracts as Well as dilating the coronary arteries and blood 
vessels in the rest of th ily use of calcium antagonists 
Provides long-term relie ir introduction provides 
a valuable alternative therapy for those patients who experience 
unpleasant side-effects (such as nightmares, cold hands and feet, 
and impotence) with beta-blockers. Calcium antagonists may be 
particularly helpful in the relatively uncommon situation in which 


angina is due not to atheroma but to spasm of the coronary arteries. 
Further information on medical therapy for angina is found in 
Chapter 13. This section includes chemical and brand games. 


Coronary artery surgery 
hinking that lies behind a 


An earlier section has described the t 
for coronary artery disease. 


doctor’ $5 
tor's decision to recommend surgery 


y, N 
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bypass graft (CABG. 
Britain us are more than 6,000 CABG op. 


d : ; 
igin in the aorta. However, atherosclerosis, the ‘furring up’ of 
Ori š a 
blood vessels that underlies an; 
one coronary artery alone. On 
sible for the pain of angina, 
other sites as well. 


ery operations involve 
many branches of the 

artery system are affected, there may be more. Of course 
Eorna Se Ypassed. Vessels that are less 
ly considered unimportant. 


artery that are inaccessible. 
er, in general, bypasses will be Placed arou 
Howev > 


nd all Significant 


Stripping away its 
inner lining. This procedure is called endarterectomy, 
in 


YPassing diseased 

inside the Chest wall. 

coronary wedUres are known as internal mammary grafts (or IMAs), 
roc 

These P 


they provide a more durable and longer-lastin 

in cases» he most common material used 1S Still vein taken 
In cere owever the leg. Unless they are Varicose Veins, these 
bypass. © patient's fatal = a good substitute for coronary artery, 
from uod sels usually F damaged or has already been removed, , 
blood v€ e leg yr arm may be used. The KE several veins. 
‘iar vessel In i may cause temporary ay les m E ankle 
sump o E» but will not have t im Fa Me ects, 
Rene operat O" ein is sewn over a 

after the he 


Of the 
d the point where it is narrowed, The other 
One end 9 , beyon 


<“ <. 
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is att: É - 

Pas to a small hole cut in the aorta. The result is shown in 

"m :3; The procedure involves sewing a vein that is no wider 
a pencil to a coronary artery that is little larger than a pencil 


sns surgical thread that is about as thick as a coarse hair. 
opens orm such intricate surgery successfully, the surgeon must 
Beste e ona heart that is not moving. The heart therefore has to 
us e stopped. In this period; the heart's function — and 
"i of the lungs — is taken over bya mechanical device known as 

eart-lung machine. In technical terms; transferring the job of 
pumping the blood and supplying it with oxygen from man to 


machine is known as cardiopulmonary bypass. Making sure that 
int responsibility of the surgeon, the 


this happens safely is the join 

anaesthetist and specially trained technicians who *man the pump'. 
(Cardiopulmonary bypass is not to be confused with the surgical 
procedure of bypassing the obstructed blood vessel.) Further details 
are given in appendix 1 on open-heart surgery. 


After the operation 


CABG operations generally 

Patients are usually taken to 

of recovery, but then transferred after one or two days to a general 

ward. Most leave hospital in seven to ten days, returning to work 
] visits once or twice over the 


in six to eight weeks, with hospital 
next three months for check-up. In some hospitals a check-up will 


two and three hours. 


take between | 
d for their early period 


a specialised war 


Vein graft bypasses 
obstructed coronary artery 


Aorta 


a 
ass graft (CABG) a piece of vein is 


ery byP 
a o the coronary artery 


Fi 
igure 6.3 In a coronary art 
ly from the aort 


use > 
2 Ds to channel blood direct 
Wwnstream’ of the obstruction. 


pletely relieved in about three-quarters of 
of coronary artery disease, the Prospects of five and ten- 


improve. 


Risks and complications 


The benefits of the CABG Operation are c 
negative side, there is a small risk of death 
itself. In most hospitals in the UK, mortalit 


is between | and 2 per cent. In Some it is less. There are 


$ many 
centres in North America, where CABG is even more routine, where 
the risk of death is around one i 


1 c n 200. As well as the mortality 
associated with the operation, there is a small risk of a non-fatal 


heart attack. d 

There is also the possibility of less obvious forms o 
caused by the operation. Some patients experience mi 
in personality; periods of disorientation and confusion 
after the surgery, emotional upsets and difficulties Wi 
reasoning and-concentration. Many People report vi 
nces, with difficulty in reading, and often complain 
um *break up'. In most cases, such Problems disa 

are almost certain] i 
weeks or pier (hepsi se Se damage 
to the brain 9PPed, and the 
ha. of blood taken over by the heart-lung machine. Much 

circu z research is aimed at minimising this damage. 

n Š i 
curre the immediate convalescent period, people may experience 
In roblems, many ef which are common, but usually short- 
various e include pain and discomfort in the chest associated 
NU ;urgical incision. The chest bone (sternum) has of course 
jth the SY d like any broken bone takes eight to twelve weeks to 
dall cut, pii During this period occasional Physical Stresses 
etely. in; i 
heal co eezing) may produce pain; but they will nor cause the 
jn 
ass 


f damage 


that Ty pic- 
PPear within 
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borie to.burst apart. Joints at the ends of the ribs and in the neck 
and back have also- been disturbed during the operation and may 
be uncomfortable, sometimes for several months. One of the reasons 
that driving in the first six weeks is advised against is soreness when 
turning the head: Any infection of the chest wound, particularly of 
Jonged spain, but this complication is rare. A 
More common problem, which can be a particular nuisance, is the 
formation of.a raised tender scar, called keloid, where the skin of 
the chest: was cut, Though keloid usually causes discomfort rather 
than pain, it may be bad enough to delay recovery, and have to be 


dealt with by specialised plastic surgery. f 
The leg wound, Where the vein was "harvested", will also be 
uncomfortable for a while. It may also swell. Patients are therefore 


recommended to wear support stockings until the leg heals. One of 
the nerves to the skin of the leg runs close to the vein taken for 
bypass surgery. Because of this, some patients experience a numb- 
hess around the ankle. This lack of sensation may be permanent. 
As with any major operation, it is quite usual for patients to feel 
‘out of sorts’, and have reduced appetite, a dry mouth and sensations 
of unpleasant taste, for example. Drugs given after surgery may 
contribute to these problems, which disappear with recovery and 
when the drugs are no longer needed. | 

Certain general problems associated with CABG are similar to 
those that follow à heart attack. These include coping with being 
in hospital, controlling anxiety about death and disability, re-adju- 
Sting to family life and work, and learning to have confidence once 
again in the capacity of the heart. These difficulties, and ways of 
overcoming them, are discussed at length in chapter 5. 

Though the development of coronary artery bypass grafting 
marked a major advance in the treatment of angina, and many 
patients are elated to be relieved of chest pain, the operation is not 
a panacea. Angina may recur as disease progresses in blood vessels 
that have not been grafted; and the bypasses themselves may become 
narrowed by atheroma. Some form of angina returns within seven 
years in about 50 per cent of patients. If necessary, the bypass 
operation can be repeated. The risk of a second operation is mar- 
gay greater than that of initial surgery, but is still remarkably 
sate. 

To help reduce the risk of complications after surgery, patients 
TAS e Ta bypass grafts are usually given drugs that reduce the 
tendency of the blood to form clots. Long-term use of such drugs 


p 6UC~«~=S 


the bone, causes pro 
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(which include aspirin and 
lessen the chances of the b: 
atheroma. 


dipyridamole, or Persantin) may also 
ypass becoming clogged once again with 


The future 


Though drugs and conventional Surgery are still the mainstay of 
treatment for angina, 


our ability to deal with the condition may be 
revolutionised by new techniques. The use of lasers to burn away 
atheroma and so clear coronary blood vessels is being attempted in 
animals. In patients, doctors are already starting to treat angina by 
pushing a catheter into the coronary artery, then inflating a long 
thin balloon to squeeze apart the narrowed walls of the blood 


vessel. This new technique, called coronary angioplasty, and other 
developments are described in chapter 11. 


Reducing the chances of a heart attack 


t previously experi- 
ing sign. According 


women.) Even without changes in lifestyle, 
attention, most people with angina live withou 
Jems for many years. With appropriate treat 
the chances of a full and long life are very goo: 
tients now live another ten years, and often survive for twenty. 
M chere is little evidence so far that We can reverse the process by 
ich atheroma forms, though fat that was deposited in the artery 
whic blood could conceivably just as easily be picked up by it 
wall by ved. After all, the artery is not an inert Pipe. Its walls 
and Ae Ge living cells that are constantly interacting with blood 
consis 
constituents. f atheroma by the body itself, or by drugs, is at the 
Removal o ore than a possibility. But every patient has a real 
moment no m e the chances that angina will progress to a heart 
hance to reduc tions apply equally to patients who have Surgery 
cack. These sugges 
attack. 


and without medical 
t serious health prob- 
ment, and prudence, 
d. On average, angina 
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eing treated with anti-angina 


a E 
nd to those whose condition is b 


drugs, 

Smokers with angina should stop as the first priority. Compared 
with non-smokers, smokers are about twice as likely to die from 
disease of the coronary arteries. One in three 40-year-old men who 
Smoke 20 cigarettes or more a day dies of a heart attack before 
retirement age. In a patient with lung cancer, there may be very 
little point in giving up cigarettes: In the case of heart disease, the 
Position is entirely different. It is never too late to benefit from 


Stopping. 

Patients with high blood pressure (hypertension) should also take 
Seriously any treatment suggested to reduce it. In people who are 
overweight, this will probably include some form of diet, as well as 
drugs. In addition to reducing the quantity of food, it may be wise 
selectively to reduce the amount of salt and animal fats eaten. 
Controlling blood pressure is likely to lower the amount of oxygen 


required by the heart. There is also good evidence that drug therapy 
isk of stroke. Patients who have 


for hypertension reduces the r 
diabetes as well as angina may be able to reduce damage to their 
hrough careful diet 


blood vessels by controlling their sugar levels t 


and use of drugs. 

It would also be sensible to avoid unnecessary demands on the 
limited oxygen supply to the heart. Sudden, strenuous exercise, 
Such as pushing a car or shovelling snow; often precipitates severe 
attacks of angina and may lead to a heart attack. Moderate exercise, 
however, increases the sense of general fitness and self-confidence. 
With appropriate use of drugs, it should not bring on angina. There 
is some evidence t ess by adopting a more leisurely 


hat reducing str 
style of life helps prevent the expression of coronary artery disease, 
and that helpful relaxation 


techniques can be learned. 


Chapter Seven 


Abnormal Rhythms 
of the Heart 
and Pacemakers 


5 5 reason, some doctors prefer 


most use the words inter- 
changeably. 


Many arrhythmias occur in People who have hearts that are 


otherwise normal, and represent no danger; but Others are important 


symptoms of disease, and some are life-threatening. Abnormal heart 


aay AR ah Ae vr i: association with other heart 
conditions suciyas va ve, heart muscle and coronary artery disease. 
iding NOE nai arrhythmia is serious Of not is often 
s di ficult task. TL Ae Bde more tiis by the fact that abnormal 
i ya say au and Eo quite suddenly, and are therefore. difficult 
n doctor to investigate. 
for 3 d at simply, there are potentially two kin, hear me 
Loo! " regularity. The heart can fail to maintain ee 
rate anc either because it beats at the wrong speed rici nate 
circulation or too slow), or because its chambers beat in 3h unco- 
be qe irregular way. In practice, the two abnormalities s 
dinated, ` 
often found VR heart rate varies between around S0 ang 199 
The uum but may be slower than this in trained athletes, 
beats per min S exercise, excitement, anxiety and pain. If the 
and far jp in other circumstances, we speak of Palpitations. 
heart rate ! 


4 m 
— 
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jn the chest as the heart beats 
lly aware of fast arrhythmias — 
Iways the case, even when 


the fluttering or thumping sensation 
abnormally quickly. People are usua 
called tachycardias — though this is not a 
the burst of fast activity is prolonged. 

: Normally, as was described in chapter 1, each heart beat starts 
in a collection of cells in the right atrium called the sinus node. 
The impulse spreads through both atria, pauses at the AV node, 
and then passes on to the ventricles (see figure 1.6 on p. 12). 
Thus the collecting chambers beat before the pumping chambers, 
ensuring that the latter contract only when they have been topped 
up with blood. However, this orderly, efficient pattern (called sinus 
rhythm) is often upset. The electrocardiogram (ECG or EKG) is 
clearly the key to identifying abnormalities of heart rhythm. The 
ECG trace shows the frequency with which beats are initiated by 
the heart’s pacemaker in the atrium, and charts the passage of the 


impulse through the rest of the heart. 


€ "mu 
Normal’ abnormalities 


Especially in young people; there is some natural variation in heart 
rate from beat to beat, since the activity of the sinus node (the 
heart's natural pacemaker) is affected by the breathing cycle. The 
heart rate speeds up slightly as we breathe in, and slows as we 


breathe out. However, this variability is small. 


Innocent palpitations 

Many people, especially at times of high excitement or emotional 
Stress, feel palpitations. Sometimes these episodes of fast heart rate 
are made worse by smoking and by tea and coffee, since nicotine 
and caffeine are cardiac stimulants. Those realising they have attacks 
may be able to identify specific factors (exercise or drugs like 
nicotine and coffee, for example) that bring them on. If so, the 
cause can be avoided. People may also work out ways of stopping 
palpitations, perhaps by lying down, drinking cold water or holding 


their breath. 
Palpitations generally have a regular rhythm. Usually they cause 
no significant symptoms, but they may make a person feel weak 
as a (and perhaps frightened). Such palpitations may last for 
> minutes or hours, but rarely for longer. They do not 


yx 
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Progress to serious forms of disease, and the heart is generally 
otherwise normal. However, Worry about the palpitation may itself 


make the symptom worse. Where anxiety plays a part, a mild 
sedative may help. * 


In medical terms, these episodes 
ventricular tachycardias (or SVTs): 


are called paroxysmal supra- 


‘Missed’ beats 


' Sometimes there is a heart rate irregularity that takes the form of 
an occasional, extra, premature beat inserted between two normal 
contractions. Such beats are called extrasystoles or €ctopics. (*Ecto- 
pic’, as in a pregnancy Occurring not in the womb but in the tubes 
leading from the ovary, simply means ‘in the wrong place’.) Ectopic 
beats are usually small; and May be too small to be felt. After an 
ectopic there may be an abnormally long delay before the next 
contraction, which is often a bigger beat, giving the impresssion 
that a beat had been missed out. The heart is therefore felt to 
‘restart’ with a thump in the chest. š 

Ectopic beats are quite common (though often We are unaware 
of them) and are usually harmless, But there may be Problems when 
occur frequently, or in ‘runs of several together, or when they 
they te from abnormal sites in several areas of the heart. These 
s are signs of more serious underlying disease and require 
E (igos euil tretma. 


estigating abnormal rhythms 
Inv i 
ç t means of investi, atin, 

is clearly the most importan m Bating 
cG is a Be dinum alitis nies defined in terms of 
rrhythen™ vorn: Taking an ECG is often B oe e 
a a ° T derlying a normality of the 

? - be any serious uni 
their Jikely 9 
ic not 
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Irregular rhythms that persist can quite easily be identified on an 
ECG trace. However, those that are intermittent are more difficult. 
One way round the problem is to precipitate an arrhythmia. This 
can be done quite simply in some circumstances, perhaps by having 
the patient exercise. In other cases it may require administration of 
a specific drug, or perhaps the passing of a wire into the heart so 
that the abnormality can be electrically triggered. Another way of 
investigating elusive arrhythmias is to equip the patient with a 
portable ECG machine which records the heart's electrical activity 
On tape or relays the information to the hospital via a small 
transmitter. Further information on these and other techniques 
used in ECG diagnosis can be found in chapter 3. 

It is helpful to remember that the same electrical abnormalities 
can occur in two quite different types of heart: those that are 
basically healthy, and those that have already suffered from prob- 
lems such as valve disease and muscle death following a heart attack. 
Depending on the underlying state of the heart, doctors may suggest 


quite different ways of. tackling what appear to be similar problems. 
For problems that arise purely and simply because of abnor- 
malities in the electrical system of the heart, there are two major 
approaches: the use of pacemakers for heart rates that are too slow; 
and drug therapy for fast and irregular rhythms. However, if the 

for example with the heart 


underlying difficulty is mechanical ( 
jate. Where the heart 


valves), a corrective operation may be appropri 
muscle is being weakened by inadequate blood supply, bypass 


e answer. 


surgery may be th 


Abnormally fast heart rates 


ains à coordinated rhythm is called sinus 


A fast heart rate that maint : 
k cycle of contraction and relax- 


tachycardia. Up to à point,.a quick c 
ation means simply that more blood is pumped. But when working 


at more than around 160 beats per minute, the heart is no longer 
pumping efficiently, even if it stays in a regular rhythm, and so the 
demands of the circulation are not met. 

As we have seen, sudden, brief bursts of regular fast activity 
(palpitaticns) arising in or around the atria may not need treating. 
But where tachycardia is persistent, and when fast rhythms’ are 
found in one part of the heart put not in others — producing 
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uncoordinated contraction and so reducing the effectiveness of the 
heart pump — treatment is often required. 


Abnormal patterns of heart activity have specific names according 
to their site, speed and irregularity, 


Fibrillation of the atria 


ventricles, which beat irregularly and also 
rate. This reduces the effici 


there is no heart disease). Frequently, the underlying problem js 
disease of the mitral valve; but it may be damage to the heart muscle 
following a heart attack, or. high blood pressure. : 

Control of the Tapid heart rate is usually achieved by taking the 
drug digoxin, which slows transmission of electrical signals through 

AV relay station, and so helps protect the ventricles from being 

the barded by unnecessary impulses. Any heart failure that results 
Leche s fficient pumping can be treated with diuretics, (More infor- 
from ine ut these drugs and their possible side-effects is found in 
mation abo With Proper medical treatment, most people with atrial 
chapter 13.) n lead normal lives, although some may notice they 
fibrillation c2 in the amount of exercise they San take. i 
are restricte does not flow freely through fibrillating atria, there is 

As pa r blood clots to form. These can break off and travel 
a tendency !O 


- best described as ‘writhing’. No 
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through the circulation, eventually becoming lodged in blood 
Vessels, a process known as embolism. Embolism can produce serious 
complications, such as stroke; if the clots lodge in critical areas. 
For this reason, many people with atrial fibrillation are given ‘blood- 
thinning’ drugs called anti-coagulants. The most common of these 
drugs is warfarin. 

the contraction of the col- 


l In the condition called atrial flutter, ion € l 
ecting chambers is more coordinated than in fibrillation, but it 


occurs. far too fast, at rates of about 300 per minute. Though the 
ventricles tend to beat at only about half this rate, persistent atrial 
flutter needs treating. Flutter may develop into fibrillation, and is 


usually a sign of other forms of heart disease. 


Abnormally fast beating of the pumping chambers: ventricular 


tachycardias 
hambers, called ventricular 


han those that affect the 
n of the heart is more 


pumping C 
ore serious t 
umping actio 


Fast arrhythmias affecting the 
tachycardias, are potentially m 
atria. This is because the main p 
immediately threatened. 

These abnormally fast 
chambers (up to 220 beat 
heart disease, and often fol 


action in the heart’s pumping 
te) generally reflect existing 
llow a heart attack. Ventricular tachy- 
cardias cause breathlessness and chest pain, and if untreated may 
lead to heart failure. They can be reversed by injection of drugs, 
and future attacks prevented by maintaining drug treatment in 
tablet form. Electric shocks will also bring ventricular tachycardias 
to an end. Both forms of therapy are described later. 


rates of contr 
s per minu 


Ventricular fibrillation 
h sometimes occurs after a heart attack, 
f heart rhythm. In this condition, the 
movement of the heart muscle is 
blood is pumped, the person 
ng stops. Death follows within 
be reversed by drugs or electric 
ot taken over by some other 
uch as the pressure applied 
suscitation (see appendix 6). 


Ventricular fibrillation, whic 
is the most serious disorder o 
chaotically fast, uncoordinated 


becomes unconscious and breathi 
minutes if the arrhythmia cannot 
shock, or if the work of the heart is n 
form of mechanical pumping action, S 
to the chest during cardiopulmonary re 
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The treatment of ventricular fibrillation is described below and 
in chapter 4. The risk of further attacks of ventricular fibrillation 
can be reduced by long-term treatment with drugs. 


General causes of abnormally fast heart rates 


inus node stands a chance of 
making it beat at its own faster rate. 
ical activity (often referred to as irritable 
atria or in the ventricles. 

ormal circular arrangement of conducting 
tissue which allows an electrical impulse to ‘chase its tail? around 
an area of the heart, instead of travelling straight through. This 
phenomenon is known as ‘circus movement’ (figure 7.1). Such 
circuits may occur in the atria, the ventricles or in the area of the 
AV node where collecting and pumping chambers join. The result 


is an abnormally fast frequency of contraction in the chambers 
affected. 


Abnormal sources of electr 
foci) can be found in the 
Another cause is an abn 


n the Normal situation (above), regular electrical im 
Figure 7.1 p the heart chambers. But where conducting tissue branches 
mes re is the possibility the impulse will ‘chase its tail’. This is 
and Eo pdt arrhythmias. 


Pulses pass 
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This problem can be particularly dangerous in people whose 


hearts have an extra conducting joins atria and ven- 
tricles but bypasses the AV node. Generally, the AV node acts as 
a protection for the ventricles, preventing them from being bom- 
barded by abnormally frequent electrical signals generated in the 
atria, However, abnormal bridges of conducting tissue allow 


impulses to pass from collecting to beating chambers without the 
mia can therefore easily be 


usual delay. Any fast atrial arrhythi 

transmitted straight to the ventricles, causing havoc to the heart’s 
ability to circulate blood. The problem is known as the Wolff-Par- 
kinson- White syndrome (or simply , 
, Having mentioned these causes of tachycardia, itis worth repeat- 
ing that many people who experience palpitations have perfectly 


healthy hearts. Someone who fears they have heart disease may feel 
their heart beating abnormally fast. The resulting anxiety then itself 
increases heart rate and can make a problem appear serious when 
there is little if anything to worry about. 


rmally fast heart rates 
Fast arrhythmias that star i re usually more serious 
than those in the atria; since the pumping chambers of the heart 
play the more vital role- i xtra beats Cause little problem, 
but continuous fast contrac i ]d be treated. 

Many drugs control arrhythmias, but thet 
on exact identification of the abnormality invo 


General treatment of abno 


the AV node, while ot 

arrhythmias. The variety of different agents av! 
opportunity of tailoring therapy to the individual patient. If one 
drug does not work then another might; if one agent has unpleasant 
side-effects, another may yet just as effective. 
Finding the drug that best fits a P person may therefore 
require patience. 

Certain drugs that were initially employed for other forms of 
heart disease have found an important place in the treatment of 
arrhythmias. The beta-blockers» for example, can be a part (or the 
whole) of medical therapy for troublesome tachycardias and ectopic 
beats, as well as being used in the control of blood pressure and 
angina. The beta-blockers’ effect in slowing the heart may also be 

the result of anxiety. 


valuable in someone Whose fast heart rate is 
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The ‘foxglove drug’ digoxin is thought to be the best way of 


is found in chapter 13. 


There are other important drugs whose major function is the 
control of arrhythmias, and these are mentioned here. They include 
the calcium channel-blocker verapamil (Cordilox) which is effective 
against fast arrhythmias, and can be injected 


taken in tablet form to Prevent them, Among drugs that can be used 


ouly; and quinidine (Kiditard, Kinidin, Quinicardine) is used only 
as tablets. 


possible side-effects, amiodarone is rarely the first drug to be tried. 
Its long-term use is generally avoided where possible. 


brief electric shock offers an alternative to drug treatment. Usin 
ds technique, called cardioversion, the heart can be jolted out 
tn 


thmias are relatively permanent features 9f the heart, 
Some arrhy' tinue if not treated. In certain of these cases regular 
and would con ay be the only way to prevent the development of 
drug mem ae Other tachycardias occur infrequently, Starting 
fatal heart failu redictably and of their own accord. People with 
and stopping ae arrhythmias are often free of symptoms Such as 
these occasion 


Abnormal Rhythms and Pacemakers 101 


aac, and blackout. They may therefore feel the problem is not 

ci N since having to take drugs daily to gam We 

ls undoubtedly a ise Pa E enough io im 

WEE y occasionally, affect the citet 2 A 

Preve 'iousness, and may be life-threatening. For such peope 
ntive drug therapy may be the sole safe course. 

The presence of an abnormal conducting pathway bypassing the 
ems node is one of the few causes of arrhythmia that can be tackled 
A gically. It represents an electrical short-circuit in the heart and 

S such can be broken: a delicate operation to cut the offending 
tract of tissue resolves the problem. Surgical treatment for this 
condition (the Wolff-Parkinson- White syndrome is explained on p. 
:7) 1$ now becoming established. A more recent. development 
involves destruction of the abnormal pathway by delivering an 
electric shock deep within the heart. This technique is called cath- 
eter ablation. Though it has had documented successes, catheter 


ablation is still at the research stage. 

We mentioned above that intermi 
May require long-term drug treatment, eve r : 
tachycardia are few and far between: “This situation is far from ideal 
Since anti-arrhythmic drugs are à nuisance to take and may have 


Side-effects (including the small risk that certain arrhythmias will 
treat arrhythmias are often also 


be made worse). Drugs used to } 
UNsuitable for use during pregnancy. There is therefore great prom- 
ise in the development of 'smart pacemakers’. These are electrical 

patient to monitor 


devices that can be permanently implanted in a pati 
the heart rate and correct any abnormally fast activity that occurs. 


At the moment, though; pacemakers are used almost exclusively 
for slow heart rates. They are described in the last section of this 


Chapter. 


ttent but serious arrhythmias. 
n though the attacks of 


Treating tachycardias after a heart attack 
ae a patients in a coronary 
Henr ects the ventricles, as 1 
im uw start to generate t 
n Wu em may not recur once the 
first fe ut they present a potentially 

ew hours and days of recovery. 
Miror these ventricular tachycardias can be treated. by intra- 

us injection of drugs such as those listed above (especially 


t experience an arrhythmia 
ritable’ areas of tissue around dying 


heir own electrical impulses. Such 
muscle has healed and formed 


dangerous complication in the 


care uni 
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lignocaine), or by delivering an electric shock to the heart through 
the chest wall. If the ventricles are beating irregularly, but have not 
yet stopped pumping entirely, administration of an electric shock 
may wipe out the abnormal patterns of electrical activity that have 
become established and allow the inbuilt heart rhythm the oppor- 
tunity to regain control. This technique is called cardioversion. The 
electricity is delivered through ‘paddles’ applied to the back and 
chest. Though the shock used is relatively small, it would be 
uncomfortable, and patients are therefore given a general anaesthetic 
lasting a few minutes. 

The most common cause of death from heart attack is an irregular 
rhythm of the beating chambers called ventricular fibrillation. This 
represents the most extreme form of tachycardia. Hearts in this 
condition may as well have stopped altogether for all the blood that 
is pumped. Defibrillation involves jolting the heart into normal 
rhythm using a large electric shock. A defibrillator is the same 
device used for cardioversion. Patients needing defibrillation are 
already unconscious because the brain is not being supplied with 
blood. 

Ventricular fibrillation is an emergency and can quickly be dealt 
with given the appropriate equipment. But the tendency for a heart 
to develop ventricular fibrillation may be continuing problem, and 
require long-term treatment with one of the anti-arrhythmic drugs 
listed in the previous section. 


Slow heart rates 


We have mentioned that heart cells Possess a natural te 
beat, and that these rhythms become synchronised when 
are grouped together. Cells other than those of the s 
therefore have the ability to set the pace of the heart. As we have 
seen, such groups of cells may set an abnormally fast Tate, causing 
chycardias. But the usual tendency of non-specialist heart cells is 
ta beat at a rate slower than those forming the sinus node. The 
to js that their tendency to beat is normally suppressed, 
result ver, if disease or ageing damages the sinus node So that it 
Howe perate an impulse, or if the impulse it gener 
fails to ge ther centres set the pace. The first to come into play is 
blocked o cells near the AV node, with an inbuilt Tate of around 
a group E minute. Then come centres in the ventricles themselves, 


ndency to 
heart cells 
inus node 


ates is somehow 
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These subsidiary pace- 
the rhythm they set up 


wit z z 
h a natural frequency that 15 slower still. 


mak 
is TO ensure the heart does not stop; but 
ten too slow fully to meet the needs of the circulation. The result 


is ti 2 iddi 
tiredness, accumulation of fluid around the ankles and giddiness. 


T a 
here may also be temporary periods of unconsciousness, caused by 
i d known as Stokes-Adams 


insufficient blood reaching the brain, 27 
attacks. 

Analysis of the ECG pattern reveals the cause of the slow heart 
rate; and doctors talk of different degrees of ‘heart block’ depending 
on the site and severity of the pro lem. A typical case is one in 
Which the atria beat at their normal rate, but the ventricles far more 
Slowly. This situation arises the sinus node impulse is 
blocked where atria and ventricles join. Where the cause is inability 
of the sinus node to initiate 2 beat, the ‘sick sinus’ 
syndrome. In this condition, ia and ventricles beat unusually 
Slowly, though there may be f abnormally rapid beating 
as well. 

Abnormally slow heart rates are known as bradycardias, the Greek 
Prefix *brady- meaning ‘slow’. Bradycardias sometimes occur 
because of a birth defect. There is also often a degree of temporary 
heartblock following a heart attack. This can be treated by a drug; 
usually atropine, that accelerates heart rate. But the most common 
cause of bradycardia is a gradual deterioration of the conduction 
pathways due to ageing: Where treatment is needed, it usually takes 
the form of an artificial pacemaker. 


periods © 


Pacemakers 

When a defect in conduction means that the heart beats too slowly 

to mee: the body's needs, the heart rate can be speeded up using an 

artificial pacemaker. Used appropriately; pacemakers can transform 

patients’ lives. Through an electrode (usually placed inside the right 

ventricle itself), a pace irectly stimulates muscle contraction 
,000. pacemakers are 


at the required rate. In Ue UK, more than 7 
implanted each year; i well over 100,000. Many different 


types are available, but the principle behind their operation is the 

Same. 
There are two parts to 4 pacemaker: the ‘box’ that generates the 
nducts it to the heart. In chapter 


e 1 E 
ecu pulse, and the wire that cO: 
; we saw how narrow tubes — called catheters — can be inserted 
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up Md Pushed gently along until they reach the heart. 
Z cing wire is similar. The wire itself is solid, con- 
s Ë i : 
ere SD insulated strands. At the tip of the wire, the 
to the he. are, allowing it to deliver the series of small electric shocks 
ae art e The sealed Metal pacing box contains a battery 
Power supply, and electronic Circuitry to generate each pulse. 


This generator wei i i 
"e E Weighs a few grams and is a little larger than a box 


Different types of pacing 


chest, just below the neck; and 


Though the outline of small, modern Pacing 
be seen, the generators are usually positione 
their presence to pass unnoticed.* With 
growth of fibrous tissue around the electr 
lace within the heart chamber. 
P. 2 
In young children, and when the Patient is havin oth : 
f heart surgery, the pacemaker el uoces 
of he gery, the p er electrode may be attached t h 
outer surface of the heart, using a tiny screw. When this i d: ER 
the generator box can be positioned in a pouch made MR We : 
fat and muscle of the abdomen. Both Possible sites i d 
É are shown in 
figure 7.2. 
Originally, ‘pacemakers simply provided Tegular electrical 
impulses, making the heart beat at a constant rate, wh; 
inclined to do for itself, b See ever athe 
heart was IS Deo IO coo > Dut such fixed-rate Pacemakers 
are no Jonger in use. It is preferable to have a more intelligent 
acemaker that can sense what the heart is doing and respond 
cordingly- Such demand pacemakers do not fire when the heart 
ac s its OWn beats, but step in to stimulate à contraction on] 
generate e missed ES 
a they are missed. ! 
es dern pacemakers can generally work 1n either way, as fixed- 
im demand devices. Use of an electrical gadget called an externa] 
rate OT ^... enables their mode of working to be switched While 
programm 
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go 


r. (1) The generaor is placed in 
Jectrode lead travelling through 
enerator is in the wall of the 
r surface of the heart. 


Figure 7.2 Possible sites for a pacemake 
à skin pouch near the shoulder: with the € 
a vein into the right ventricle. (2) The g 
abdomen, and the electrode tip attached to the oute 


they are still implanted in t programmer also allows 
the doctor to alter the rate at which a pacemaker operates, setting 
it to fire more or less frequently according to the patient’s condition. 
The pacemaker’s ability to activate the heart 1$ affected by certain 
drugs; and the duration and power of the electrical stimulus may 
Deed to be adjusted to take this into account. : 
More sophisticated pacemakers attempt to control not just the 
rate of beating, but also the sequence in which the heart chambers 
ulate the natural production 


contract. In this way, they aim tO cum 
ulse through the heart muscle. This 
must be placed in the 


and spread of the electrical imp 
uM means that more than one electrode 

eart: one in the ventricles and another in the atria. These devices 
Produce dual-chambered or ‘physiological pacing. When they are 


he body. The 
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able to sense the activity of the two chambers separately; as well as 
stimulating them independently, we have the possibility of letting 
the atria set the pace, while making sure that the ventricles keep 
in step. This will only work when the sinus node is healthy. But if 
it is, such pacing means the heart may still be responsive to the 


body's demands for a faster rate of beating during exercise, for 
example. 


or not to interrupt abnormally fast Sequences of beats. The devel- 
opment of these anti-tachycardia pacemakers has been made possible 


by microchip technology. We return to their potential in chapter 
1. 


paces the ventricles (V), 
(V), and is inhibited (T) 


Pacemaker treatment effectively prevents Symptoms such as gid- 
diness and fainting attacks, and is helpful however old the patient. 
In Sweden, 25 per cent of all Pacemakers ar 


attacks, and the anxiety they Provoke, the implanting of a pace- 
maker can greatly improve quality of life. Generally, the type of 
device used will reflect the demands likely to be Put upon the heart, 
as well as the underlying problem. So Someone who is perhaps 
younger and more active may require a versatile device, while a 
simpler form of pacemaker fully Meets the needs of an elderly 
patient. Even when the form of pacing adopted does not allow heart 
rate to increase with exercise, for example, the heart is able to adapt 
to the body’s greater need for blood by increasing the amount 
pumped with each beat (see chapter 1, p. 9) 


Reliability : 
dah batteries powering a modern pacemaker generator 
lithium : 
Thess t at least five years, but will eventually need to be replaced, 
should las nother Short operation. Regular check-ups (once or twice 
requiring a hospital out-patient department ensure that batteries 
at a 
a year) 


^ 
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Abnormal Rhythms and 
vice is working well. 


er and that the de 
res break only very rarely. 
hich can alter their rate, may be sensitive 


Their operation can be upset, for 
people at airports and as they 
equipment in the 


y electrical 
Iso be a problem. Generally; 


NM RUE sufficient pow 
De ays, pacemaker wi 
i rond pacemakers; w 
ein us electrical signals. 
leas ple, by the barriers that screen 
e public libraries. Very occasionall: 


ho : a 
th me (such as microwave ovens) may a 
ough, the electronics in a pacemaker are well shielded from 


spas interference. Doctors who insert the device will have 
pus from the pacemaker's manufacturer about any potential dif- 
culties. Fixed-rate pacemakers are not affected by these potential 


Problems. 
Patients who have had a pacemaker implanted successfully and 
ly controlled should be able to 


w i 
L hose symptoms are now effective! 
esume driving after a month (see also appendix 3). 


ec. ee 


Problems with 
Heart's Valves M 


c LU ME c RI 


The need for effective values 


major blood vessels — the a 
) Orta and the pulmon: i 
which they pump. Together, the four v: alves ( fies Den. MS 
: Ed `!) ensure the 


them, the heart would not be ab 

around the body. (More EDU is 

tion of the heart in health and disease is gi Grae ue and 
5 given in chapters 

The two valves that are most likely t 

left side of the heart, where the vete tae damage are on the 
force . Here, the mitral valve, shown as (1) in eg with greater 
that blood does not flow back into the collecting yen 8.1, ensures 
ventricle contracts, and so forces it to leave via pee when the 
aortic valve (2) ensures that blood pumped out of fem ond he 
ithe gest of the body — and not back into the ventri TE flows 
ceive the next inflow of blood from the P onen it 
]ves on the right side of the heart are ege d he 
g atrium from ventricle (3) and the PBinous PH 
he pulmonary artery from the ventricle. — Rire 


os 
y s: 


relaxes to Te 
equivalent va 
valve separatin 
(4) separating t 
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VIL 


Aorta 


Pulmonary. 
Arteries 


ÁI From the lungs 


Cords anchor valve 

leaflets to the ventricle wall 
Figure 8.1 The heart valves: 
pulmonary. RA, right atrium; 
left ventricle. 


(1) mitral; (2) aortic; (3) tricuspid; (4) 
RV, right ventricle; LA, left atrium; LV, 


Valve disease and its causes 


All valves can suffer from two sorts of problem: the opening through 
which the blood has to pass can become too narrow; or the valve 
` can leak. The problem of narrowed valves is called stenosis; and 
leakage is termed regurgitation Or incompetence- Though the basic 
distinction between narrowing and leakage is clear, the reality of 
valve disease is complex. Many valves are damaged in a way which 
podes both stenosis and regurgitation — they are like rusty gates 
fep open nor shut properly — and patients often have 
an one faulty valve. 
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Stenosis usually arises because the leaflets of the valve become 
stiff and are later encrusted with calcium. Regurgitation occurs 


opening and closing Seventy times and mor 
With an ageing Population, 
become more common. 


precaution. 

Weakness of gus valve leaflets may be Caused by a generalised 
disease of the body’s fibrous tissue Gn which case the leg and arm 
joints are likely to be affected). The mitral and tricuspid valves can 
join be weakened by stretching if the ventricle in which ‘they are 
also dE larger to compensate for developing heart failure. 
"PCR y the leaflets are anchored to the ventricle wall may cause 

problems. The leaflets of both valves are Normally prevented 
uod allooning up' into the collecting chambers by cords that 
m to the ventricle (figure 8.1). They look rather like the 
attach the arachute. If these cords break, or if the muscle that 
strings of à P dies when blood supply is cut off in 4 heart attack, 
controls them ot seal shut. Stretching of the valve Cords is a specific 
the valve wil! P e in the condition known as mitral valve prolapse. 
cause of leaka; be abnormal at birth, though Such coagenital defects 
Valves can eat cause symptoms until late in life. 
frequently 


from 
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Sym 
ymptoms of valve disease 


he efficient working of the heart, their 


m A 

eeun may cause a range of severe symptoms. But this is not 

the E Generally, if a valve defect has been slow in developing; 

grad rt adapts to its poor functioning; and symptoms appear only 
ually. But if the valve problem develops suddenly, symptoms 


are ; Š 5 
serious and may require immediate action. 
f valve disease shows the variety of 


Taki n 
aking a specific example o 
can see that severe 


Problems that may arise. From figure 8.1 we 
Ive, shown as (1) in the figure; would 


nto the left ventricle and so lead to 
jum. This causes blood to back-up 
out of the blood vessels and results 
ff. Breathlessness is therefore à possible 
The problem pear only when a 


re severe cases, 


Sin 
ce i 
valves are essential tot 


ER of valve disease. 
son exercises or, in mo 
T Ue stenosis may also Cause palpitations, an awareness of fast 
eee heart beat. Increased pressure of blood in the left atrium 
ins and damages the atrial muscle. This disturbs the coordinated 
Spread of electrical activity. The atrium therefore beats haphazardly, 
t nen called atrial fibrillation. Electrical messages pass from 
e atrium to the left ventricle in an unpredictable way and its 
regular beating action is therefore also disturbed. (Chapter 7 
describes in greater detail abnormal rhythms of the heart and their 
treatment.) 
Angina is thought 


: with coronary artery 
disease, but the heart m! rt of oxygen and so 
Produce chest pain even whe ies are not blocked. 
If the opening of the aorti becomes narrowed, the heart 
muscle has to work harder to PUM) blood through it. The muscle 
Kos larger, and so may outstrip the ability of the coronary arteries 
ie cupply it with blood. There may also be too little blood flowing 
is the coronary arteries because damaged valves mean the heart 
E DE less efficiently- . 
x or the same reason, valve disease sometimes first becomes appar- 
t when a person feels dizzy or faints (though these symptoms 
the heart is not pushing out 


h à 
sd many different causes) Since TE 
cient blood to keep the brain supplied with oxygen. Less serious 


of mostly in connection 


uscle can 
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Chest X-rays are important in identifyin 
tricles, which can be either a cause of hea 
of their effects. (Enlarged ventricles also prod 
in the electrocardiogram or ECG.) Valves th 

jum are sometimes visible on X-rays. 

b more useful way of ‘seeing? heart valves as they pen and shut 
' chocardiography, in which a moving Picture of the heart is built 
is by e reflected sound waves. ‘Echo? also identifies abnormally 
up from heart-chamber walls. The technique (further explained 
thickened 3) uses à Principle similar to that of undery, A 
in chapter tof echocardiography, called Doppler, enables the 
A reana E d flow within the heart to be measured, and pro- 
direction pe Jarly helpful information in the case 9f suspected valve 
c 


vides parti r ultrasound, is fast and involves absolutely no 


o 
disease. Echo, 
discomfort. 
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rcu patients more information may be helpful, perhaps to 
SM the severity of a valve defect and so decide whether an 
surge ion is needed. Obtaining this information requires minor 
UN (under local anaesthetic) in which measuring devices are 
the re into the heart using fine tubes called catheters. This allows 
PE LE ing of blood pressure inside the heart's chambers and so 
sten les evidence about the way the valves are working. With 
bss Osis of the aortic valve, for example, pressure in the left ventricle 

omes abnormally high as the heart muscle tries to force blood 


t 
hrough the narrowed opening. on ust 
th heart chambers with liquid 
at shows up on X-ray. Liquid that can be seen passing the ‘wrong’ 
e they are leaking. These and 


techniques are described in the sec- 


hapter 3. 


Treatment by drugs and surgery 


Though much could be done to control symptoms caused by disease 
Of the heart valves, tackling the real problem, the damaged valves 
themselves, was not attempted until the middle of this century. 
Then, surgeons developed 2 way of using a metal rod (or often just 
a finger) to enlarge the opening in narrowed mitral valves, with the 
heart still beating- 

This valuable operation, called closed mitral valvotomy, is still 
Widely used in the developing world. But elsewhere it has largely 
been replaced by techniques of open-heart surgery in which sur- 
geons stop the heart and operate or. it directly. This allows long 

valves to be replaced as well 


enough for the full range of damaged va I 
as repaired. While this is done, a machine temporarily takes over 


ae normal functions of tre heart and lungs. (The way the heart- 
ung machine works is described in appendix 1 on open-heart 


surgery.) 

E c valves, also called prosthetic valves; are now basi- 

metal LE types. Some are mechanical, consisting of a movable 

seni TI tilting carbon fibre discs attached to a ring which is 

oe sition in the heart. Others are made of tissue, constructed 

ardin ene (from the pig heart) or the membrane (peri- 
surrounds the heart of a calf. Mechanical and tissue 
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valves each have their advantages and disadvantages, though both 
do an effective job. They are considered further below. 


Deciding when surgery is needed 


Some patients with valve disease are operated on immediately 
because their lives are threatened by a sudden deterioration in their 
condition. But for most, the development of the problem is gradual, 
and many people adapt to the declining efficiency of their heart by 
limiting their activity. Where Symptoms are not uncomfortable, and 
life is not overly restricted, there is time to consider what to do. In 
Someone who is content to lead a sedentary existence, the need for 
Surgery may never arise. Others, whose quality of life is severely 
impaired, will consider an operation necessary far earlier in the 
development of the disease. 

"Treatment with drugs can help the heart cope better with defec- 
tive valves, preventing abnormal rhythms and controlling symptoms 
that develop with heart failure (see the sections on drug treatment 
in chapters 7 and 9). But only surgery can deal with the underlying 
problem. Deciding whén Surgery is needed involves estimating 
likely risks and benefits, and is one of the most difficult decisions 
doctors and patients have to make. An operation obviously has 
discomforts and dangers. But doing nothing may also be risky. 
Faulty valves can deteriorate suddenly; and even slow development 
of the disease may gradually but irreparably damage the heart to 
the point where it fails, or becomes too weak to withstand an 
operation. 

If there is a period of ‘wait and see’, specialists will keep a careful 
eye on how the valve is working by regular check-ups and occasional 
admission to hospital for the efficiency of the heart to be tested. 
Doctors will also be interested in whether the heart is becoming 
enlarged, since the left ventricle in particular starts to work less 
well when it is overstretched. Assessment of heart size is usually by 
X-ray, but has also been greatly helped by the introduction of 
echocardiograp hy. : i 

Where evidence suggests that the heart is becoming damaged, 

may Suggest prompt surgery even when the patient's symp- 
doctors pot Severe, and perhaps even when the patient is not aware 
toms are mptoms at all. Where there is Severe narrowing (stenosis) 
of any SY. valve, for example, operations are often needed to 
of the 2° heart despite the fact that the patient feels fit and well. 
protect the 


Problems with Heart Valves 115 


In 

up aE case of mitral valve stenosis, the point to watch is the build- 

mona Pressure in the lungs as blood is forced back into the pul- 

this a veins. There will come a time in the slow development of 

levels sease when the pressure is judged to be reaching damaging 
» and surgery will then be- recommended. 


Repai 
Pair or replacement? 
h w | 
Though r eplacement is now the usual operation for valve disease 


€ Western world, surgery to repair damaged valves is also possible. 
f the chapter; where the problem 1s 


SSR at the start 0 th 7 BRE 
may b y narrowing of the opening, an operation to ¢ ilate Pace 
especi € sufficient to delay development of the disease. ^ is 
RM so when the mitral valve is affected. In the s ure, 
ins valvotomy, a metal instrument (like a closed pair 0 pliers) is 
es ted into the valve and then expanded, forcing its sides apart. 
m Operation can be performed without opening the heart or as 
-heart surgery, in which case the surgeon can see the valve as 

€ widens its opening. Being able to see the valve directly makes 


K more complicated repair: 
R e € difficulty arises because 
rigid y be possible to reduce the siz 
oF th, ring. Stitching a tuck into valve leaflets tO 

eir seal can also be tried. Valve conservation, 1 
Ment, may be particularly helpful in youn’ patients and in pregnant 
Women. There are also many children with congenital heart disease 
Whose malformed valves can be repaired, though this is often only 
à way of buying time until they are older and valve replacement 


€comes easier. 


S. 


blood is leaking through a valve, 


e of the opening by inserting a 
increase the tightness 
rather than replace- 


Mechanical valves: for and against 

ves are strong, reliable and long- 
lates the kinds of stresses to be found 
the risk of mechanical failure is 
s suggest that only one mechanical 
One example (the Starr-Edwards 
e action of valve leaflets by 
Others (for example the 


M Ë 
echanical replacement kārt val 


Ue " igorous testing sinu 
extremel eart and ensures that 
valve in ep Recent estimate 
valve) is a o thousand will fail. 
moving u metal ball that replaces th 
P and down within 4 metal cage- 
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Bjork-Shiley and St Jude Prostheses) have a disc or discs that tilt 
to allow blood to flow Past in one direction. Figure 8.2 shows 
two common types of mechanical valve. i 

A distinct disadvantage of mechanical valves is that blood flowing 
over the artificial surfaces tends to form tiny clots which may later 
block blood vessels. To 


mechanical valves must take drugs that reduce blood clotting (anti- 


Tilting disc valve 


oa Ball and cage valve 


G ?) Pig tissue valve 


Figure 8.2 Three types of artificial valve, 
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È Apart from the personal inconvenience, and the expense, anti- 
oagulant drugs mean that blood may not form the clots needed to 
ent its loss from wounds. This can be troublesome, especially 

ere people are exposed — pe — to risk of serious 


accidental injury. 
In pregnancy, women run the additional risk that anti-coagulant 


drugs may harm their unborn child. These drugs cross the placenta, 
and significantly increase the chances of abortion — though the 
likelihood that a child will be born malformed is not great. À final 
disadvantage is that both the caged ball and tilting-disc varieties of 
mechanical valve make a ticking noise which people with such 


i 2 
mplants are often asked to explain. 


rhaps at work 


Tissue valves: for and against 

ae alternative to metal or carbon is to make à substitute valve 

rom animal material. These are of two types: an actual aortic valve 

taken from a pig (which will replace either our aortic or our mitral 
leaflets cut from 


Valves); or a tissue valve fashioned from three 
the outer sac (pericardium ; heart. The Hancock, Car- 


) of a calf's i 
pentier-Edwards and Wessex ar on makes of pig valve. One 


5 e comm ! 
is shown in figure 8.2. Any animal tissue 1 treated to make it 
biologically inert so that our bodi gnise the material 


es do not reco! 
as foreign and try to reject it. 

Natural, animal-tissue valves overcome the problem of coagu- 
lation. There is therefore little risk that harmful blood clots will 
form, and (except in certain circumstances» such as when there is 
à risk of atrial fibrillation) there is usually no need for the life- 
time use of anti-coagulant drugs- This advantage may be especially 
important for young women who want to have children. 

Animal valves are effective and tend to be more expensive. But 
they wear more quickly than mechanical implants, may rupture 
under the continuous strain of working in the left ventricle and 
tend to become clogged by the accumulation of calcium and a blood 
constituent called fibrin. In growing young children, tissue valves 
wear particularly quickly and so are generally not suitable. The 
p: is true for patients who have kidney failure. 

_ Generally, people given tissue valves must expect they will need 
a second operation. The risk of com li.ations though not large 
rises with each opz-ation. B 2 ipic B 5 

. But, overall, it may be no greater than 
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the additional risks of taking anti-coagulant drugs for many years. 
These points show there is no ideal substitute for human heart 
valves; and the choice between mechanical and tissue replacements 
is often not clear-cut. Doctors will advise on the valve they think 
is best suited to the individual patient. 


Living with an artificial-valve 


Though artificial valves are extremely reliable, there are certain 
common-sense precautions. Most important, anyone given drugs to 
reduce blood coagulation must make sure they take them regularly. 
They must also attend the hospital whenever asked to have their 
blood clotting time measured. In case they are involved in an 
accident, patients taking anti-coagulant drugs should carry with 
them at all times a card giving details of the drugs they are on. 
Secondly, anyone with an implanted valve who feels unwell 
should not hesitate to go to the doctor. Artificial valves slightly 
increase the risk of heart infections. People who have them should 
therefore take the precautions mentioned in chapter 2. And there 
is always the very small chance that the valve will fail. If the 


implanted valve is mechanical, any change in the noise it makes 
should quickly be checked. 


EN - — —— 


support for the ] 
Failing Heart 
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For any number of reasons to do with the valves of the heart, its 
the heart may begin to fail: that 


rhythm or the state of its muscle, 
circulate blood effectively enough to meet 
. Where the underlying cause is a valve 
i the problem is one of 


arrhythmia, the electrical abnormality can frequently be controlled 
using drugs or an artificial pacemaker. In people who have abnor- 
mally high blood pressure, demands on the heart are increased; and 
failure occurs earlier than it otherwise would have done. Controlling 
hypertension can therefore be important treatment for the failing 
heart. However, there are many cases of heart failure in which it is 
difficult to remedy the real problem. Most commonly this lies in 
deterioration of the heart muscle caused by coronary artery disease 
n supply. Infection can also lead to permanent 


and so lack of oxyge 
damage to the heart muscle (see chapter 2), though this is a far rarer 


problem. 
Mild heart failure following a heart atack is often short term, 


and responds to medical therapy. Where mild heart failure persists, 
the heart may itself be able to adapt, so that a person's lifestyle is 
little affected, though the condition may slowly deteriorate over 
many years. In a few patients with certain forms of severe heart 
failure, the development of transplantation (discussed in chapter 
10) has brought the chance of cure. However; in the majority of 
cases, doctors can offer relief of symptoms. The variety of drugs 
available means that many people have their heart failure kept well 
NEUE for years. But in the mos severely affected patients, 
“ESE = ¿talure becomes incapacitating, despite the best 
ent with drugs. 


the demands of the body 
defect, it can often 
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Pumping problems 


x E 
As we saw in chapter 1, the right and left sides of the heart each 


ae as pumps, the right ventricle pumping blood to the lungs and 
€ left ventricle serving the rest of the body. Frequently, failure 
wever, the two pumps may be 


affects both sides of the heart. Ho 


Separately affected. i i 
When the lefi side of the heart fails, breathlessness 1$ particularly 


Characteristic. In this condition, the weakened left ventricle cannot 
Pump sufficient blood out of the heart. This leads to accumulation 
of blood in the left atrium, which in tur! restricts flow of blood 
Cut of the lungs (figure 9.1.) Pressure in the pulmonary veins 
therefore increases and the liquid element of blood is forced through 
the blood vessel walls into the tissues of the lung itself. Lungs 
clogged with water in this way become stiff, it is difficult for them 
to expand and deflate and the exchange of oxygen for carbon 
dioxide is reduced. The chest feels tight, and the person affected is 
breathless, Thése problems are made Worst even by mild exercise, 

Similar principles account for the difficulties that appear with 
failure of the right heart. When the right ventricle cannot pump 
effectively, blood is dammed ight atrium and then in 
the body's veins as it seeks to return heart. Leakage of fluid 
Gut oF dhe caine builds UMORE d them a ‘puffy 
appearance, and causing swelling (oedema) at the ankles. The liver 
and abdomen also swell, and the gut feels congested, leading to loss 
of appetite. 1 

To explain what happens in heart failure, We have discussed the 
two Sides of the heart as separate pumps. In fact, heart failure often 
affects both: poor pumping performance by the left ventricle itself 
leading to developing failure of the right heart. A generally inad- 
equate circulation also impairs the working of the body's other 
Organs. Among them are the kidneys, which (in addition to other 
tasks) have the job of excreting sodium (salt) in the urine. When 
the kidneys are unable to excrete enough, levels of sodium rise. 
Sodium retained in the body tends to retain water also, contributing 
to the build-up of fluid in the blood and so its leakage into lung 
and body tissues. Worsening oedema leads to fatigue, feclings of 
aa generally unwell, breathlessness and a still greater strain on 
Suena If the condition cannot be reversed, there is a downward 

ing to complete collapse of the circulation. 
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Rest and other treatments 


In someone who is very elderly, and unlikely to make major. 
demands on their heart, there may be little need for treatment. In 
others too, rest can play a part in controlling symptoms, at least In 
the short term. Exeicise causes rapid return of blood to the right 
heart, which then pumps it into the lungs, from where it flows into 
the left atrium and ventricle. When the left ventricle is unable to 
deal with this increased flow, blood backs up into the lungs and 
breathlessness becomes worse. For someone with left heart failure; 
sitting may be more comfortable than lying down, even for sleep. 
This is because gravity causes blood to ‘pool’ in the veins of the 
lower body. Less blood returns to the heart, so there is less to 
accumulate in the lungs, and leakage of liquid into its tissue is 
reduced. $ 
The problem of heart failure is frequently short term, requiring 
support for a brief period while thè underlying cause is remedied 
or the heart itself allowed to recover. There are often a few days 
after heart surgery, for example, when the heart needs help, but is 
then able to work on its own. Aʻheart attack may" lead to similar 
difficulties for a short period. Treatment in these cases is usually 
by drugs, though devices that mechanically assist the heart’s pump- 
ing action may also help. Since such patients are in hospital, the 
drugs are frequently given by injection or slow infusion into a vein. 
Where the underlying problem cannet be resolved, heart failure 
may mean long-term therapy with drugs. This happens particularly 
with people who have had a major heart attack, or whose heart 
muscle has been damaged by a series of smaller infarcts. There are 
a variety of complementary approaches te drug treatment. Alone or 


in combination, they are usually suffieient te provide effective relief 
from symptoms. 


Drugs for heart failure 


In heart failure, the ventricles have difficul 
around the body and lungs. Broadly, there a 
hat may help in this situation. First, there 
l t pump with greater force. Secondly, th 
Des workload of the heart by lowering the 
t 


ly in circulating blood 
Te three classes of drug 
are drugs that make the 
ere are those that reduce 
total amount of blood in 
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circulation. Thirdly, there are those that expand the blood vessels. 
This reduces the pressure of blood in the circulation, so that the 
ventricles have to work less hard to pump blood out of the heart. 
"These three strategies are portrayed in figure 9.2. 


Digitalis drugs: making the heart work harder 


In 1785, a Birmingham doctor called William Withering described 
how the heart could be made to pump with greater force using a 
preparation of foxglove leaves first shown to him by 'an old woman 


of Shropshire’. In the 200 years since then we have been unable to 
find a better drug to replace the foxglove. Its extract, digitalis (or 
the man-made equivalent digoxin, most commonly prescribed as 
Lanoxin) is still one of the major treatments for heart failure. 


(Digitalis drugs are also discussed in chapter B. 
It is generally agreed that digitalis drugs have a mildly stimulant 


effect on the heart, though its true worth is now much debated by 


S 


° 


Figure 9.2 Ways of using drugs to help heart failure. (1) Increase the 
force with which heart muscle pumps; (2) reduce blood input to the heart; 
(3) relieve pressure on the flow of blood out of the heart. 


doctors, especially since digitalis is known to have frequent and 


the most effective treatment. In this cond 
particularly well because of its influence on el 
the heart rather than because of its stimulant e. 
In hospital, heart failure can be treated by the injection of a 
variety of drugs that stimulate the Pumping action of the heart more 
powerfully than digitalis. However, these drugs are not effective in 
tablet form and so cannot be given outside hospital. Much research 
effort is being devoted to the development of effective cardiac 
stimulant drugs (called inotropes) that can be taken by mouth. 


ectrical conduction in 
Ífect on heart muscle. 


Reducing the volume of blood: diuretics 


In cardiac failure, the h 
meet the demands of the ci 


n ) "water tablets", 
Diuretics are also frequently used to treat high bloog Pressure, 

Several different types of drug have a diuretic effect, Varying in 
their speed and strength of action, Common Varie 


š ties are frusemide 
(Lasix), bumetanide (Burinex) and bendrofluazide 


ind bendi ` Others are listed 
in table 13.3 (see p. 168). Certain diuretics lead to loss of Potassium 
i 


as well as sodium) in the urine. Potassium supplements may tee 
(a need to be taken (see p. 167). 
tT ae discovery of diuretics has largely replaced treatment B 

gi al of salt from the diet, which used to be a standard TOM 
remova failure. However, patients are Still strongly advised to 
for heart ir intake of salt. Avoiding the addition of salt to food x 
reduce ther ping clear of salted snacks are goog ideas. 


table and Kee 
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Expanding blood vessels: vasodilators 

f blood in circulation, which is the 
discussed, is one way of easing the 
the resistance to the pumping action 
blood away from it. This is done by 


Lowering the overall amount o 
effect of the diuretic drugs just 
heart’s job. Another is to lower 
of the heart, and to redistribute 
drugs called vasodilators. 
The body's natural respons 


arteries. This is a useful reaction i 
of blood; but otherwise tends to make the position worse since it 


is far more difficult for a pump to circulate fluid when the tubes in 
the system are narrowed and so offer a high resistance to flow. A 
major aim in treating heart failure is therefore to reverse the body’s 
natural response and expand the blood vessels. Hence the usefulness 


of vasodilators. 
Reducing the res 


e to heart failure is to constrict the 
f the underlying problem is loss 


istance against which the heart has to pump is 
one way of easing its task. Another is to lower the amount of blood 
it has to pump. As we have seen, diuretics have this effect by 
increasing excretion of fluid. Vasodilators produce the same effect, 
but via a different mechanism. By expanding the blood vessels — in 
particular the veins — more blood is kept ‘pooled’ in the body, and 
less returns to the heart. Certain vasodilator drugs work pre- 
dominantly by expanding the arteries, and others by expanding the 
veins; but most affect both sides of the circulation. 

A drug called nitroprusside quickly and effectively dilates blood 
vessels and so relieves pressure on the heart, but can only be given 
by injection. However; there are long-lasting tablet preparations of 
certain nitrate drugs used to treat angina; and these may be helpful 
in the long-term control of heart failure. They include GTN or 
TNT (glyceryl trinitrate) and isosorbide dinitrate. More details of 
these preparations are given in table 13.4 (see p. 170). 

Other vasodilator drugs that can be taken in tablet form include 
prazosin (Hypovase) and hydralazine (Apresoline), both of which 
are also used to reduce blood pressure. In addition; there are two 
increasingly important new agents — captopril and enalapril — to 
help with long-term problems caused by a failing heart (see the 
section on ACE inhibitors in chapter 13). 

Often, patients with heart failure are given a diuretic (with o1 
without digoxin) as a first attempt 1o control the condition. Ii 
Problems continue, it may be necessary to add a vasodilator. With 
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appropriate combinations of drugs and careful choice of dose, most 


People with mild and moderate heart failure can live a perfectly 
normal life. 


Treating heart failure in hospital 


When heart failure needs to be treated in hospital, the pattern of 
care depends on the severity of the condition. Many 


need their drug treatment adjusting, or Perhaps require a different 


combination of drugs. Such fine-tuning of therapy often requires 
the skills of a specialist cardiologist Others, who have heart failure 


output of fluids will be closely controlled. This may mean restric- 
tions on the amount drunk, and measurement of urine passed. A 
patient’s weight will also be Watched. Clinical Signs such as blood 
pressure and the state of y, 
Regular chest X-rays may be needed to check for f 


Drugs 


We mentioned that digitalis (digoxin) m 
and that similar drugs which increase 
contraction are called inotropes, In the healthy state this job is 
done by the body hormones adrenaline and noradrenaline. However, 
these two substances have many effects, certai 

disadvantage when the heart is already unde 
have been made to find drugs that are 
Two important drugs that mimic the body’s 
stimulating the heart are dopamine and dobutamine 
be used in tablet form and are only BiVen intray 
with heart failure in hospital. The range of v. 


akes the heart work harder, 
the force of heart muscle 


- They cannot 
*nously to people 
asodilator and diuretic 


Sç: Bs t administered through 
ibe (or ‘line) permanently positioned in 4 Patient’s vein. This 
a tubs drugs to be quickly injected — generally Producing a fas: effect 
ws dr ally infused. Either way, the dose administered TR 


allo 


» gradu 5 
— or more Ë he body can be precisely controlieq. 
its effects on ! 
i 
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Monitoring heart function 


Where severe heart failure is being treated in hospital (perhaps as 
one of the complications following a heart attack), doctors will 
usually want to know exactly how the heart is performing. The 
Clinical observations described provide certain information; but to 
judge the best form of therapy — and to assess its effects — it may 
be necessary to insert measuring instruments into the heart itself. 
This is done using the fine tubes (or catheters) described in 
chapter 3. 
Among the most useful instruments is a Swan-Ganz or 'balloon 
catheter’. This device is inserted into a vein in tHe arm and guided 
into the right side of the heart. There the balloon is inflated, and 
the tube carried by the flow of blood into the lungs, where it 
eventually becomes lodged. The pressure at the balloon tip provides 
a good indication of how well the heart is working. By injecting 
a cold solution through the catheter, and monitoring temperature 
change ‘downstream’, doctors can also calculate exactly how much 
blood the heart is pumping. (This is called the cardiac output.) 


Mechanical devices to help the heart 


Since the failing heart is essentially just a pump that is in trouble, 
it ought to be possible to develop mechanical devices to assist its 
working. So far the only device which has proved at all effective is 
a ‘balloon pump’, which is positioned in the aorta, the large vessel 
that takes blood from the left ventricle to the body. The balloon 
has a dual action: it deflates when the heart contracts, so that the 
muscle of the left ventricle has to work less hard to pump out its 
contents; and then the balloon expands as the heart relaxes, increas- 
ing pressure in the aorta and so encouraging blood to flow into the 
openings of the coronary arteries. The device is sometimes used to 
provide temporary support following open-heart surgery, and is 
occasionally tried in patients who have severe heart failure following 
a heart attack. However balloon pumping is not widely used. 
Other devices are in the research stage. These include pumps to 
take over part of the heart’s job or all of it, as in the implantable 
artificial heart described in chapter 11. Such pumps may one day 
be effective enough to maintain the circulation until arrangements 
can be made for transplantation. But they are unlikely to provide 


a long-term solution to problems of heart failure. 


Chapter Ten 


Heart Transplants 


For people who are severely affected by certain forms of heart 
disease, a transplant can now both extend life and improve its 
quality. Eighty per cent of patients given ‘new’ hearts can expect 
to survive one year; and it looks as if more than half will still be 


them. ° 

Transplants are only ‘Considered for People whose hearts are 
diseased beyond possibility of cure using drugs or other forms of 
surgery. Most patients are already Suffering from severe heart 
failure. Many have heart muscle which has been Catastrophically 
damaged by lack of oxygen TE Often they have had a series of 
heart attacks. Others have suffered from lare infections (or from 
other, often unknown factors) that cause irreversible deterioration 

cle. : 

n ens of heart transplantation are best if a Patient’s general 
state of health is likely to be reasonably good after the Operation. 
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This means it is generally not suitable for the elderly (in the UK 
patients older than 60 years do not have transplants), nor for people 
With other medical problems, such as kidney and liver disease. In 
the early years, patients had to be psychologically robust to with- 
stand the rigours of recovery; but as transplantation has become 
more routine, this is now seen as less important. 


The operation 


heart transplantation is not especially 
eart is removed, it takes only four joins 
e. On average this stage takes only 45 
minutes. But the whole operation may require three to five hours. 
Many of the procedures are similar to those involved in any open- 
heart surgery, and are described in appendix 1. 

Hearts can be reliably preserved for up to four hours using 
protective solutions and by packing them in ice. They can therefore 
be transported long distances to the hospital where the recipient is 
waiting. However, it is important to avoid any unnecessary delays: 


finely coordinated timing is therefore required. 


As a surgical procedure, 
difficult. After the ‘old’ h 
to sew the ‘new’ heart in plac 


Postoperative care and preventing rejection 


nt often recover quickly since they 
now have a properly functioning heart. Patients generally stay in 
hospital for three to five weeks. For the first few days they are 
intensively monitored in highly specialised units, and then trans- 
ferred to more general wards. To shorten hospital stay, certain 
transplant centres have hostel accomodation nearby. This also allows 
patients to make a gradual return to the community. Once home, 
they are seen monthly by their own doctor, and yearly for a check- 
up at the hospital where the transplant took place. 

The factor that makes transplantation more difficult than other 
surgery is the possibility of rejection. The body’s protection against 
disease is the immune system which recognises cells that do ‘not 
belong to us (or are abnormal) and then mobilises defences against 
them. A heart that has come from someone else is quite properly 
regarded by the immune system as ‘foreign’, even though in this 
instance it poses no threat. The resulting attempt 10 Bet rid of the 


People who have had a transpla: 
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foreign tissue leads to the process of rejection. This damages the 
heart, causing it to swell and Stop pumping efficiently, and has led 
to many deaths. 

In 1980 a new anti-rejection agent, cyclosporin A, was introduced. 
In combination with other drugs, cyclosporin effectively controls 
rejection and has been a major factor in greatly improving the 


For patients simply to survive is not enough. They must have a 
quality of life that makes survival worthwhile. Recent research from 
Papworth and Harefield Hospitals, 
centres (which together have now performed Several hundred oper- 
ations), confirms tuat this is achieved. Before the Operation 


Despite current Success = Sufficient for doctors to talk now of 
heart transplantation having come of age — there are stil] difficulties. 
One is the reliable, early detection of signs that the body is Tejecting 

implant. At the moment, the only way this can be done is by 
the imp fine tube into the heart itself, to obtain a Small sample of 
passing a xamination under a microscope. In the future it may be 
Hu z e rejection from blood samples or by imaging the 
possible 


i sound: 
heart using ultras 
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There are also continuing difficulties in treating rejection. Cyclo- 
Sporin is a great improvement on previous drugs (notably the ster- 
oids), but has adverse effects on the kidney and causes high blood 
Pressure in most patients. Though it prevents rejection in a way 
which does not completely knock out the body’s immune defences, 
the transplant patient is undoubtedly more susceptible to infection. 
In some cases the viruses and parasites that cause the problem are 
Probably present in the transplanted organs themselves. 

The fact that heart transplant patients are living so much longer 
has also made us aware of the risks of disease in the ‘new’ heart. 
Patients with transplanted hearts tend to develop atheroma deposits 
along the coronary arteries. The condition (which may itself be a 
form of rejection) tends to develop quickly and affects many small 
blood vessels, which means that coronary bypass grafts are not a 
suitable treatment. When severe enough, this ‘furring up’ of the 
blood vessels can cause heart attack. (Interestingly, it does not cause 
angina, since transplanted hearts have no nerve connections.) Long- 
term use of drugs such as low-dose aspirin and dipyridamole (which 
reduce the tendency of blood platelets to clump together) may 


counter the problem. 

The availability of donor hearts for transplantation used to be the 
major difficulty. This is no longer the case in the UK. People realise 
the life-saving nature of a transplant, and increasingly accept that 
in case of death their own organs and those of their relatives should 
be used. Early (and misplaced) concern that patients would have 

truly dead has now been dispelled. 


organs removed before they were l 
However, performing a transplant requires enormous organ- 
isation. The donor heart has to be matched with a recipient who is 


likely to provide the most favourable new environment; the heart 


has then to be transported under difficult conditions to the site 
of the operation; and the aftercare of transplant patients is still 


complicated, despite greater experience and new techniques. The 
result is that scarcity of resources is often the limiting factor. 
Each transplant costs around £13,000 for the first six months, and 
£2,000—3,000 each year after that for continuing check-ups and drug 
therapy. This amount of money may seem large, but compares 
favourably with other kinds of treatment in terms of the benefits 
that patients derive. There are hearts that could be used, and 
patients who need them; but not yet sufficient facilities to allow the 


Operations to go ahead. 
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Combined heart and lung transplants 


In 1981, surgeons in California led by Bruce Reitz began a series 
of combined heart-lung transplants. The operation was first per- 
formed in Britain three years later. There have now been several 
hundred such operations worldwide, and the first results suggest 
that between 60 and 70 per cent of pati 


Pressure in the lungs, causing irreversible dama 
both organs is therefore needed. Heart-lun 


improved long enough for 
cannot be cured by other fo 

Finding a suitable donor for a combined heart and lung transplant 
is difficult, since as well as the usual requirements the organs have 
to be very similar in size to those they are to replace. Diagnosing 
rejection early is also tricky, because the heart and lungs can be 
separately affected, 


with time. Although still 


l at its developmental stage, 
with the combined heart— 


š early results 
lung operatio; 


n are encouraging. 


Chapter Eleven 


The Future 


Heart attacks are clearly the most important problem in heart 
disease. Roughly 50 per cent of thé quarter million that occur in 
Britain each year are fatal. So, if we are really to make an impact 
on death and disability, it must be done by improving our treatment 
of this condition. Whatever the long-term factors that increase risk, 
itis now generally agreed that the immediate cause of a heart attack 
is the formation of a clot — called a thrombus — that blocks a 
coronary artery. One hope is that we will be able to find an easily- 
administered and safe drug that dissolves the clot and so restores 
the flow of blood. If this is done, heart muscle can be prevented 


from dying. 


Drugs to dissolve clots 


Several substances that dissolve clots (a process called thrombolysis) 
have recently been used in clinical trials in America and Europe. 
Patients arriving in hospital with a heart attack were assigned at 
random to receive either the new treatment with thrombus-dis- 
solving drugs or conventional therapy. (Such carefully controlled 
comparisons are the only way to provide objective evidence that a 
new treatment is superior to the old.) 

The first results are promising. It looks as if there are fewer 
deaths among patients given the new thrombolytic drugs. It also 
seems that less cardiac muscle dies. This can be shown by measuring 
the amount of enzyme released into the blood by dead heart cells. 


Since more müscle is spared to power the pumping chambers, 
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damage to the efficiency of the h 
is some evidence this is the case 

However, there are 
thrombolytic therapy. 


best to inject the drug straight into t 


eart should also be less, and there 


Use of laser 
light burns 
away plaque 


Injection of 
Clot-dissolving 
drugs 


Inflation of balloon 
Catheter Squeezes 
thickeneg walls 
apart 


Clot-dissolving drugs, angioplasty and lasers: ne 
Figure Ae ris the immediate cause of h tack, 
ways to tac. : 


a y Y 


‘Wand Possible 
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(figure 11.1). But finding which artery is blocked, and then deliv- 
ering the drug directly to it, means that the patient must undergo 


cardiac catheterisation: a fine tube must be inserted into an artery 
and eased along until it reaches the heart. (The way this procedure 


can be used to map coronary arteries is described in chapter 3.) 

, Cardiac catheterisation can only be done in major hospitals; and 
it carries a small but definite risk. Most important of all, it takes . 
time. The best estimate we have is that heart muscle deprived of 
blood is irreversibly damaged within four hours. Since most people 
take an hour or so to realise that they are having a heart attack, 
and are then inevitably delayed in getting to hospital, there is little 


time to spare for catheterisation. . 
There is therefore much to be said for a,thrombolytic drug that 
n the street. Preferably it should be 


can be given in the home or 0! 
body by ambulance or 


safe enough to be administered to almost any l 
other paramedical personnel. Such a drug would have to be injected 


into a vein, probably in the arm. It would therefore be diluted 
throughout the body and have to be given in large doses to have 
any effect on a faraway clot. As a way of getting the drug to its 
target thrombus, giving it intravenously has been compared to 
transporting a chemical from Oxford to London by tipping it into 
the Thames. The other problem is that the clotting mechanism in 
the body as a whole would be disrupted, with a risk of bleeding 
stomach and intestine. 


complications, for example in the s 
Attempts are being made to devise forms of thrombolytic drugs 
that are clot-specific. That is, they are activated only when they 


become attached to fresh thrombus. Two agents promising in this 
respect are a form of the enzyme streptokinase, and a compound 
called tissue plasminogen activator (TPA). TPA is naturally present 
in our bodies in tiny amounts, but can be produced in large enough 
quantities by genetically engineered bacteria to be used as a drug. 
say whether either substance will fulfill its 


It is too early yet to 
potential as à *magic bullet to be used at the first signs of a heart 


attack. 
r target, and leave other parts of the 


Even if such drugs hit thei 
Il find that chemically dissolving the 


body undamaged, We will sti 
t enough. Blood vessels that have been 


coronary artery clot is no 
successfully reopened show a tendency to become blocked again, 
d ndun a ee weeks; ever though patients are given agents 


that discourage clotting. Drug therapy therefore clearly needs to be 
backed up by mechanical intervention to relieve the narrowing that 


Balloon angioplasty 


One procedure involves inflating a tin 
Obstructed artery, forcing the fatty deposit back into the blood 


In a sense, balloon angioplasty is crude, since th i 

i 7 er ue 
undoubtedly damages the delicate artery wall. However a 
given to reduce the tendency of blood to clot and E fan the 
clumping of platelets; and removal of the balloon 8enerally leaves 
the expanded vessel intact. 


In the majority of cases, balloon angioplasty has a long-term 
beneficial effect on blood flow. But in around 30 per Cent of patients, 
narrowing of the affected artery recurs, Often at the same point. 
When this is going to happen, it usually does so within six months. 
If re-stenosis occurs, balloon angioplasty 


can be repeated The 
procedure is part of the ee S for patients who have 
been given thrombolytic drugs. As such, it can be seen as alternative 
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to surgery to bypass the obstructed coronary artery, which patients 


may be offered after a heart attack. — 
Balloon angioplasty is also being advocated as a treatment for 
angina in patients whose symptoms are not controlled by drugs: In 


people with this problem, the balloon may be used to dilate several 
coronary arteries at the same time. Pain is relieved; and patients no 
rcise test that areas of their heart 


longer show evidence on an exe 

muscle are receiving insufficient blood. Here too, balloon angi- 

Oplasty is regarded as à possible alternative to bypass Surgery. 
Patients are saved 


The idea of balloon angioplasty is attractive. 
the discomfort of an operation and the inconvenience of long hos- 


pital stay. (Discharge after three days is common.) But the balloon 
Procedure is not without risk: much as with coronary artery surgery, 
there is a mortality of around 1 per cent. Though the tip of the 


catheter can always be seen on an X-ray screen, it sometimes 
becomes misplaced. Interference with the coronary artery can pro- 
rmalities of heart rhythm; and patients 


voke potentially fatal abno 

having balloon angioplasty sometimes develop complete blockage of 
the artery, requiring emergency bypass grafting. So there should 
always be a team of surgeons nearby who can be called on in an 
emergency. 


Lasers 


not yet out of its research stage, 


ue. Cleaning up coronary arteries 
cedure on experimental 


The other angioplasty technique; 
uses laser energy to vaporise plaq 
in this way is still largely a laboratory Pro 


animals. However, we know that laser light can be directed into 
and that its energy will destroy tissue. 


the heart using fibre-opticss s 
In theory, it should be possible to direct the energy precisely enough 
for diseased tissue to be vaporised, while healthy artery is left intact. 
This will be easier if researchers can find a wavelength of light that 
is selectively absorbed by atheroma, and not by normal artery. 

tributions to surgery of the 


Lasers are already making important con 
eye in patients with advanced diabetes, where they are used to 


coagulate blood vessels that threaten sight. They are also suc- 
cessfully used to remove tattoos and skin blemishes. But routine 


laser surgery on the heart is still some years away. 
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Home and implanted defibrillation 


Many People with a heart attack feel intense chest pain, but do not 
collapse, However, in around one in three people, the heart is so 
badly affected by the interruption to its blood supply that the 
muscle starts to twitch uncontrollably. In this State, called ven- 


normal heart thythm restored. P ; 
In hospital, an emergency team equipped with a defibrillator is 


Problem is that most people who collapse w; 
do so in their own homes. However quickly 
and however fast and well-equipped the am 
is often too late to save the patient’s life. 
Ideally, people who are clearly at risk 
have a portable defibrillator in their own ho 
by their spouse or whoever else is to hand 
giving a large electric shock to a heart tha 
since a lay Person could not be expected to 
home defibrillator would have to be 


before it went into action. The device would therefore first have to 
check the ECG, and be Equipped with a Sophisticated enough 
computer to analyse it with very little chance of error. Such devices 
are now under development. 

A variation on the theme of preventing death 
malities of heart thythm following a heart att 
arrhythmic drugs more readily available. There is Evidence from a 
MR study in Holland that early administration of lignocaine can 
halve the chances of ventricular fibrillation in the Critical hour or 
so after a heart attack, and before the aches hospital, One 
possibility would be to issue all ambulance crews with the drug; 
à her to issue self-injectable supplies to pe 
se attack. The dilemma, though, is th; 


medical help is sought, 
bulance that arrives, it 


make the diagnosis, any 
capable of confirming fibrillation 


from sudden abnor- 
ack is to have anti- 


art attack. We 
°S not cause Serious 
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-cardiac problems before we can 


adverse effects in patients with non 
Tecommend its use outside proper medical supervision. 2 
As well as people at risk of heart attack, there are those who 
doctors know are threatened specifically by repeated episodes of 
ventricular fibrillation. In some of these people, long-term drug 
therapy does not adequately prevent the problem. This leaves elec- 
trical treatment — to reverse any fibrillation that occurs — as an 
alternative. One possibility is to implant a small defibrillator in the 
patient himself, much as pacemakers have been implanted for years. 
The device continuously monitors heart rhythm through a pair of 
hrough the same electrodes if it 


electrodes, and delivers a shock t 1 
detects a life-threatening abnormality. Implantable defibrillators are 
s suggest that they considerably 


in use in America, where first report i ey c 
ventricular fibrillation. At the 


reduce the chances of death from 1 ; 
moment, however, their cost (£8,000-10,000) is a deterrent to wide- 


Spread use. 


‘Smart’ pacemakers 


ators that make a diagnosis before they act are 
one example of a new generation of ‘smart pacemakers. Abnor- 
malities of heart rhythm other than ventricular fibrillation — though 
less extreme — may still pose a threat to life, even if only because 
they cause unpredictable attacks of unconsciousness. Long-term 
drug treatment for such abnormalities may be ineffective, incon- 

become pregnant, for 


venient or unwise — if a woman wishes to 
1] drugs used to treat 


example. There is also the worrying fact that à 
ity occasionally to induce them. 


arrhythmias have the capac! š 2 
Sophisticated electronic devices are therefore being devised to 
hmia. These pacemakers 


detect and reverse many forms of arrhyth s : 
would lie dormant for most of a patient's life, becoming active only 
d a dangerous pattern of electrical 


when their microchips recognise à 0 i 
electric shock at a precise point in 


activity. Inserting an additional à 
an abnormal circuit is often sufficient to break it, as are fast bursts 
developed devices can recognise a 


of impulses. The most highly E 
variety of unusual patterns of electrical activity; adopt strategies for 
ending them and adjust their pattern of response until they succeed. 
They will probably be used increasingly as an alternative to pre- 
ventive drug therapy- 


Implantable defibrill 
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Artificial and animal hearts 


ing mechanical equivalents as reliable as the human con 
ponents they seek to replace. There were also difficulties in adjusting 
with overuse of antibiotics (which caused 
Us stomach and intestine) and with internal 
gs given in an attempt to prevent the for- 
ast problem is a particularly severe test for 
mechanical heart. The interaction between 


faces is well known to produce blood clots, 
With consequent risk of Stroke and damage to other vital organs. 
As it happened, the first artificial heart patient, Barney Clark, died 
as a result of strokes and kidney failur 


That first implant of a mech tanical heart followed twenty years of 
development, costing $160 milli 


üt transplani becomes available. 
Furthér research could certainly improve reliability and mini- 
aturise the components in an artificial heart, It could also lead to 
the development 9f a power source Small enough to be placed inside 
the patient — if a way could be found of dissipating its heat — and 
might even replace the natural pulsing action of the heart (necessary 
because contraction is the only way muscle can work) by some form 
of rotary pump Providing a continuous flow of blood. Bar. the 
advent of a permanently implantable artificial heart is probably 
further away than Was thought a few years ago. 

Efforts at perfecting devices that take heart function Over partially 
and on a temporary basis are Probably more Worthwhile. Such 
‘assist’? devices have already been sucrase =C. 


animal hearts for a similar purpose is also a possibility. There are 
People who see a future in which animals are raised in “organ farms’ 
y. Such a development is 


to provide spare parts for human surger I r 
feasible, since animals could probably be genetically engineered so 


that their tissues were not recognised as foreign by our immune 
systems. This would overcome the problem of organ rejection, 


Which continues to plague transplant surgery despite the devel- 


opment of drugs that reduce our immune response. 


Predicting heart attacks 


difficulty in advising patients with heart 
uch uncertainty about what will happen 
George Eliot’s novel Middlemarch, the 
jent suffering from ‘fatty degeneration of 
the heart", which we now know as angina. ‘It is my duty to tell you 
that death in this disease is often sudden,’ says the doctor. ‘At the 
same time, no such result can be predicted. Your condition may be 
consistent with a tolerably comfortable life for another 15 years or 
more.’ Modern medical and surgical treatment has reduced the 
chances of sudden death, but the uncertainty about outcome for any 
one patient was much the same in the 1970s as it was 1n the 1870s 

taken from an essay on 


when George Eliot wrote. (This example is ) 
the historical background of angina by Dr M. B. Matthews in 


Angina Pectoris, edited by Desmond Julian, Churchill Livingstone, 


1977.) 
To some extent the position 


Doctors often have great 
disease since there is so m 
in any invidual case. In 
doctor is faced with a pat 


js now changing, thanks to more 


sophisticated diagnostic techniques which identify the precise site 


of the obstruction to blood supply. For people who already have 
ase, greater knowledge of their exact problem 


symptoms of heart dise : d m 
brings the ability to tailor therapy to their particular needs. Hevea: 
ling the state of the coronary arteries by the injection of X-ray 
opaque dye (angiography) has shown the way. And we may soon 
be able to obtain information that is just as precise without exposing 
patients to the risk involved in inserting a catheter into their hearts. 
Nuclear magnetic resonance (NMR) offers promise in this respect. 
of the heart allow individual 


The images now being produced 1 
Coronary arteries to be seen. Allied techniques already measure the 
If they can be adapted to the finer 


flow of blood in larger vessels- 
ms jes, patients with established disease 


Such as smoking, weight and diet are notoriously bad at predicung 
who will suffer from heart disease. But combination with the p 
cise ECG (see chapter 3) greatly improves their usefulness. Con 


ere are more details of results 
using existing drugs in chapter 12.) 
Whether we will ever have drugs that remove 
present in the arteries is a differ, 
to be little prospect. 


atheroma already 
ent question, So far, there appears 


Measuring quality of life 


In many countries, the rapid expansion of o 
and surgical therapy places increasing bu. 
budgets. Different forms of treatment 


i Ë treatment better used 
event stroke in the elderly or to redu, 

to pr tack in the middle-aged? Curative th 

heart at s with health education aimed at pr 

Paras requirement for some objective RS 


^ asure of 
benefits of competing proposals is now gene 


the costs and 
rally recognised, So too 
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f quantity of life — of the 
but of its quality. Quality 
the concept certainly 
bility to enjoy social 
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is the : 
extra = eed to think not just in terms 9 
of life honths or years a patient survives — 
i is notoriously difficult to measure: but 


in 

Rd edm from pain, mobility and the à : 

combin ips. Health economists are developing measures which 

differe e these elements and applying them to the outcomes of 

IR forms of treatment. Their studies should enable com- 

as hel SSMO make difficult decisions about health priorities, as well 
ping individual patients choose between alternative courses of 


treatment. 


Chapter Twelve 


Can We Avoid Heart 
Disease ? 


j : in 
fact: there iS a tendency for Coronary artery disease to run 


i an 
families. People whose parents died young of a heart attack En 
increased risk of having one themselves, However, even for t 


Ty, there is nothing inevitable 


no surprise, but failures of the heart an 
of all deaths in men aged 45. 54 
young to die — of h 


: k » are of children with con- 
genital defects of the kind described In chapter 2! Advances in 
Surgery mean that doctors Can now save many who Would once 
have died, but congenital malformations of the heart wil] continue 
to occur. This is also true of Certain faults that develop With the 
heart’s electrical system, and with infections that affect its valves 
nd muscle. F SEMI 

a However, the great bulk of heart disease, which iS caused by the 
build-up of fatty deposits along the walls of the cor 

nid: 


h f thi Onary arteries, 
is probably preventable. Most of t € rest of this chapter is concerned 
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the : 
avoidable conditions — angina and heart attack — that are 


a 
consequence. 


Evid 
en è 
Th ce suggesting heart disease can be prevented 
e sud ; 
denly increased rate of heart disease ` 


f Physicians in 1910, William Osler 


o London's St 


Speaki 
aking to the Royal College 9 
of angina. Later» he 


repo; 
E that among 2,000 medical ca 
omew's Hospital there w: 


m 
ae pe and commerci 
practic. any doctors found that only patients mun 
ane e suffered heart attacks, ommence (eat 
for mud as convalescence. In 926, eart disease accounted 
ewer than 1 per cent of deaths in Britain. Now it accounts for 
0 per cent. 
ee at time trends in the i 
gear Expectations C 
ices available. There 
death certificates as in eve 
of one disease can radically affect L 
So distinguishing real 
In Osler’s day there 


js notoriously 


ce of disease 
fill the health 


nciden 


years ‘with a hea 

do anything about it. Undoubtedly, much of t 
disease has occurred because fewer people are dying of other causes, 
notably infections such as tuberculosis that were rampant under 
poor socioeconomic conditions and in the pre-antibiotic era. But 
hese factors are taken into account, the incidence of 


heart disease has risen d «matically in a short period of time. 
There are three reas nš for believing that much coronary heart 


disease is preventable. The first is that only a few decades ago, no 
isted. Diseases that can emerge so rapidly 
They are products of 


substantial problem €x 
are not inevitable accompaniments of ageing- 
hazards of modern life, just like 


eM and lifestyle: 

ag ee Having realised this, we can develop strategies to 

qe LS BEY The encouraging fact 1S that diseases that sud- 
more common attract attention aimed at identifying 


even when t 
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3 $ ed 

© avoid heart Problems, but it reflects an peat 

fact: there is à tendency for Coronary artery disease to run js 
families, People whose parents died young of a heart attack run 


DO surprise, but failures of the 


of all deaths in men aged 45-54; and that, by any standards, is 


of anything else. At the moment, 


However, the great bulk of heart disease, Which is Caused by the 
build-up of fatty deposits along the walls of the coronary arteries, 
bu robably preventable. Most of the Fest of this chapter ise 

1S p! 
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€ avoi am. = 
a smua conditions — angina and heart attack — that are 


Evid 
ence š 
suggesting heart disease can be prevented 


The ; 
ud, š 

denly increased rate of heart disease ` 
of Physicians in 1910, William Osler 
ses admitted to London's St 
f angina. Later, he 
o see one 


Spek: 
Teone i the Royal College 0! 
artholo at among 2,000 medical ca 
Wrote MN s Hospital there 
Cie eruta physician in a large hospital ° 
mostl year.It was said by a contemporary that the disease affected 
much: wealthy and commercial folk prone to ea 
Practic Many doctors found that only patients 
cruisi; e suffered heart attacks» 
for fç ng as convalescence. In 2 
30 ewer than 1 per cent of 
per cent. 


mended ocean 
ease accounted 


nds in the incidence of disea: 


Looking at time tre 
and complaints grow t cal 
in diagnosis and in writing 


ae Expectations change € 
dope. available. There are fashions in 
ES certificates as in everyt 
So i disease can radica 
istinguishing real di 
In Osler's day 
angina. People were 
years ‘with a heart co > and without 
do anything about it. 


fferences fi 
yed at home for 20 
expecting 4 hospital to 
y f the increase in heart 
disease has occurred b pcople are dying of other causes, 

losis that were rampant under 


notably infections SUC ) ramp 
the pre-antibiotic era. But 


poor, socioeconomic conditions and in 
even when these into account, the incidence of 


heart disease has rise] short period of time. 
There are three reas JE hat much coronary heart 


disease is preventable - The first is that only a few decades ago, no 
substantial problem existed. Diseases that can emerge so rapidly 
aa not inevitable accompaniments of ageing- They are products of 

r environment and lifestyle: hazards of modern life, just like 


ro i ; i i 
ad accidents. Having realised this, we can develop strategies to 
fact is that diseases that sud- 


minimi i i 
UE the risk. The encouraging 
y become more common attract attention aimed at identifying 
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their cause and cure, and potentially can just. as quickly be forced 
into retreat. 


Differences between countries 


that not all countries suffer from it to the same extent. These 
geographical differences are Very large. Japan, for example, has a 
rate of heart disease which is only one-tenth that found in Britain 
and the United States. Of course, it could be argued that the 
difference lies in the fact that the Japanese are racially distinct, and 
So perhaps genetically less Susceptible. But we know this is not the 
€ to America soon start to have 
as their style of life adjusts to that 


Historical trends and geographical diffe, 
preventability. However, the most importa 
is the demonstration that countries can radic 


Tences are pointers to 
nt reason for optimism 
ally reduce heart disease 


Tackling risk factors reduces the disease 


North Karelia, 
the highest rate oronary hear 


per 
"In screening 


s among mid- 
: a al Scale, such 
seem remote enough to have little impact, but recent 
PDA E A uckland shows more clearly what that means in 
researc 
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y of 180,000 people. Heart disease 


dea E 
CN in 1971 were calculated and extrapolated to 1984. Sub- 
126 lives Š number of deaths that actually occurred showed that 
Cent of fh Inentyounpes than 70 years had been saved. Forty per 
medical 5p lives were thought to have been saved by improved 
care, an Mei including ambulances specialising 1n immediate 
attributed etter treatment of blood pressure. But 60 per cent were 
Equall to changes in smoking and eating habits. — . 
from is y impressive demonstrations of what can be achieved come 
ustralia and the USA, where heart disease deaths were once 


ar š 
Íar more common than in Britain- Mortality rates plateaued there 
atch those in 


Int i 
En, ze 1960s, and have now falli by 20 per cent to m 

Bland and Wales. 
sease with particular 


D of the research that linked "heart diseas 1 
Possibl ors such as smoking Britain. Yet (with the 

‘ lé exception of Scotlan: s been slow to act. 
dia breeds paralysis’ is the munity physician has 
m it. The result is that rates 9 ave not declined. 
E men, the risk seems to h lled € and may now be 
ings £ to fall. But among wome nce still of a slight 
who ase, Compared with 30 years 48 ow far fewer men 
be DUKE: However, the number 0! V. g has risen, 
He is thought to be the factor responsible. dene 
some extent the period of inaction 15 now over. Beginning in 


x the Health Education Council and the Welsh Office have 
the ed forces to mount an intensive five-year campaign to reduce 
incidence of heart disease in Wales. It seeks to emulate the 

Orth Karelia projects and the equally successful Stanford Heart 
wee Prevention Program in California. If it succeeds in Wales, 
campaign will be exten 


Practi 
ce for a medium-sized cit 


o, there are n 
f women smokin, 


ded to the re 


C 
an we reduce the risk? 


So i i i 

a far we have discuss d preventing coronary artery disease as if 

pw were complete agreement on the factors responsible. In fact, 
re is often considerable dispute» and conclusive evidence is dif- 


fic ; i 
ult to obtain. Much of our information comes from comparisons 
at different times. This is often 


bet i 

ae different groups of people 

ed to establish an association between certain factors and heart 
ase, but this is not the same a5 establishing a cause. For example, 
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the rise in home ownership in Britain parallels the rise in the 
incidence of heart disease. However, no one suggests that owning 
a house causes coronary disease. I 

Similarly, when rates of heart disease begin to fall, they do so m 
the context of many changes in the environment and in people's 
behaviour. Teasing apart the influence of these different factors 
requires studies that involve many thousands of people and last for 
decades. Rarely, if ever, can we identify a single change as the one 
relevant to heart disease. 

On occasions, ideas suggested by changes in the patterns of 

. disease can be put to genuine test by laboratory experiment. 

"Typically; in the case of heart disease, this involves feeding animals 
with particular diets. However, the type of coronary disease that 
occurs so readily in man under * 
parallel among free-living animals, 
even in the laboratory. The relev. 
therefore again arguable. 

Even when research enables 
found a cause, there is debate 
Doctors differ as much as an 


disease. 

These points should be bor 
are read. Ultimately, indivi 
about the strength of the evid 
and costs of taking it into a 


controversy. 

Genera n risk factors for the first occurrence of heart prob- 
Jems and for their recurrence are thought to be similar, So they are 
probably as relevant in preventing a deterioration in angina or a 
second heart attack as they are in avoiding heart disease in the first 
place. 
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Smokin 

8 

ost dramatically associated 
smoking kills many more 
smoked, the greater the 


eh lung cancer is the condition m 
People Sets heart disease caused by 
WEE TE e more cigarettes a person has ie gr i 
younger e increased danger is most apparent early in life, since 
ats people tend to show less effect from the other risk factors. 
m: sq smokers may increase their risk of heart attack ten times. 
who HAE effect of smoking is probably to double risk. People 
inue smoking after their first heart attack are significantly 


More likely to have a second. 
PEEL. sure of the constituent in cigarette smoke which dam- 
ijuod eart and blood vessels. T could be nicotine. This drug 
9tine al adrenaline and noradrenaline and increases heart rate. Nic- 
that also affects the behaviour of blood platelets and substances 
coul quos blood clotting. On the other hand, the prime culprit 
Caner: carbon monoxide gas (which reduces the oxygen-carrylng 
Pacity of the blood), or one of the hundreds of noxious substances 
id ie investigated. Pipe and cigar smokers absorb nicotine through 
au ining of the mouth, even when they do not inhale; yet they do 
evid seem to have increased risk of heart disease. This is some 
ence suggesting nicotine is not responsible. But the position 1$ 


Sull unclear, 
zi rhe good news is that once someone gi 
dle of heart attack starts to decrease almo: nedi 
€s the severity of any continuing symptoms. Switching to milder, 
low-tar cigarettes is not very helpful since smokers compensate for 
i re frequently and 


the reduced availability of.nicotine by smoking mo 
inhaling more. 


ves up cigarettes, their 
st immediately. So too 


Blood pressure 
nsion) leads to greater wear and tear 


on the entire system of blood vessels. In both men and women it 
roughly doubles the risk of heart attack and stroke. Even moderately 
ed levels appreciably increase the risks of these two events. In 
Put severe cases, high blood pressure may also damage the 
mcm jorge the left ventricle of the heart, decreasing the 
RIEN ith which ir pumps and increasing the risk of heart 


High blood pressure (hyperte 
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In more than 90 per cent of people who have hypertension there 
no identifiable cause. However, drug treatment is usually effective 
at lowering blood pressure. The most frequently used drugs are 
beta-blockers and diuretics. A vasodilator, an ACE inhibitor or ic 
agent specifically developed for blood pressure control may also be 
prescribed. All of these drugs are described in chapter 13... 

Blood pressure is usually given as two values: the first refers V 
the pressure in the arteries when the heart contracts (systolic) an 
the second to the lower pressure when the heart relaxes (diastolic). 
Like atmospheric pressure, blood pressure is measured in mil- 
limetres of mercury (which is abbreviated to mmHg). 


Typical readings for the two pressures are 120 and 80 — often 
expressed as 120/80 — 


these points would als 
definition of 
height, a few 
the great majori 
Another problem is tha 
through the day, 
about having it m 


is 


pressure screening sh 
affected as men. 

A diastolic pressure in middle age which is consis 
is usually accepted as requirin 
grey area, but it would be reasonable to class a dias 
greater than 90 as mildly hypertensive. A systolic 
than 180 should be treated, and some doctors would argue hyper- 
tension starts with a systolic level of 160 or lower. ; 
hing greater than 160 mm 
systolic or 100 mm diastolic, then perhaps nine million people in 
€ of all people 
mbers are far 
aged 40 with 
ly than someone of 


hypertens 


ith a normal blood pressure, 
e age V! 
the sam 
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S 5 
hould mild hypertension be treated? 
rol of mildly raised blood 


There i 
ere is as much debate about cont 
se prevention. It is clear 


me as about any aspect of heart disea: 
it tif blood pressure is well above normal, 
will reduce the chances of heart attack and stroke. But if blood 


Ti 9 J E 
Pressure is only a little raised (say between 


me ‘ee treatment may not be worthwhil y 
h some certainty because the results of two ten-year studies of 
anti-hypertensive drugs Were published in 1985. Each study com- 

control blood pressure 


pared large groups of patients taking drugs to 

With similar groups who took only dummy, placebo tablets. 
2 Among those taking drugs, there Were fewer cases of stroke, and 
(among the over 60s) fewer cases also of fatal heart attack. We can 


be confident from the statistics that these differences between tre- 
ated and untreated patients are not the product of chance. For 
example, people taking anti-hypertensive drugs were only half as 
likely to have a stroke. 

That sounds an impressive difference; and among people older 
than 60 it may be a genuinely useful reduction- However, for people 
Who are under 60 and have mild hypertension, the real benefit is 
little, since the risk of stroke is tiny even among those who receive 
n0 drugs. The results of the Medical Research Council trial in the 
UK show that doctors would have to treat 850 people with mild 


hypertension for a year before they could say with confidence that 
. In other words, in the case of 


a single stroke had been prevente n s 
any particular middle-aged person with mild hypertension. taking a 
drug is unlikely to make very much difference. The chance of being 
among the 849 who would not suffer anyway is far greater than of 
being the one person saved by drugs from a stroke. 

Of course, if there were no side-effects of medication, there would 
be no argument against taking it and being on the safe side. But 
there are potential side-effects: costs as i 
drugs such as beta-blockers long-term 
unwell, and men may experience impotens 
increase urine production) may deplete the bo 
of potassium. And both kinds of drugs have 
changes in the levels of fats in the blood that may actually work 
against the health of the heart. (Incidentallys large studies suggest 
that diuretics and beta-blockers are similarly effective in the control 


of blood pressure.) 


kg stones 


Overweight 


weight without clothes 


Normal 


Average | range 


pee] i I 


(exe k: 
EZ 


5'6" 
Height without shoes 
: l 
1.60 1.65 


1.75 metres 
Eino 12 2 Acceptable weight ranges and the borders of obesity: women. 
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us of scientific opinion seems to be 


o 


IM question. The consens 

olesterol is at least partly to blame. 

ae must admit that there is no proof that lowering cholesterol 

a es will do us good. However; in the light of the evidence 

ds ED it would be prudent to reduce our intake of red meat, 
‘airy products and eggs; since these are the major dietary sources 

Of cholesterol. For most people; though, there is no need to be 


Obsessive about this aspect of diet. 

Fats in foods and fats in blood are not necessarily the same thing. 
The amount and type of fat in our diet usually has some effect on 
the fat in our blood, but there would be fats in blood even if we 
ate none at all. The two most important substances making up 
blood fats (or, to use the medical term, blood lipids) are cholesterol 
and triglycerides. The heart disease debate has centered on chol- 
esterol, and it is on this substance that We concentrate. 

Far from being a poison, cholesterol is an essential part of all 
cells. Two-thirds of the 150 grams that we contain is made by our 
own bodies. However; the food we eat is also a source of cholesterol; 
and several facts suggest these additional amounts are the fun- 


damental cause of coronary heart disease. 


Evidence that cholesterol causes heart disease 
ects along the walls of 
pletely blocks them, is 


defect which means 


First, much of the fatty deposit that coll 
Our arteries, and which in some cases comple 
Cholesterol. Secondly; people who have a geneuc c 
that the body cannot properly deal with. cholesterol have high levels 
of the substance in their blood and develop coronary heart disease 
at a young age. If patients with these inherited problems are given 
a drug that lowers cholesterol level, fewer of them develop heart 
disease. Thirdly, it is possible to produce fatty deposits along the 
arteries of animals by feeding them on a diet which is rich in 
cholesterol, though the form of disease produced by experiments in 
anirnals is not the same as that occurring natura 


]ly in ourselves. 
Finally, there is evidence from studies we have mentioned that 


compare the rates of heart disease in different countries. This 
iation between the amount 


research shows a reasonably clear assoc! 
the average levels of cholesterol . 


9f cholesterol in the typical diet, 

circulating in people’s blood and the risk of death from heart 
disease. For example, during 1972 in East Finland (where there 
was large consumption of meat and dairy products and the worst 
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heart disease record in the world at that time) there were high levels 
of blood cholesterol: an average of 280 milligrams in every 1 ái 
millilitres of blood. In Japan, with only one-tenth of the Wi. 
disease and a largely rice and fish diet, the cholesterol level was les 
than 180 milligrams. ol 

Evidence that the association between high blood chol uq 
levels and heart disease is cause and effect — and not simply d 
dental — comes from the results of intervention studies. Here, healt 
authorities step in to persuade a Population to lower its intake E 
cholesterol, and then assess the results. The usual finding is thé 
less cholesterol in the diet leads to less cholesterol in the blood, an! 
to lower rates of heart disease. In East Finland, for example, go 
cholesterol levels in men fell from 276 milligrams to 246. Over th 
same period, the number of deaths from heart disease was declining 
by over 3 per cent each year. 

Using these sources of evidence, government health agencies have 
advised us to reduce the amount of cholesterol in our diet. In the 


obtain 38 per cent of our calories from far. Eating fewer daia 
ç le 
consumption, wht 


protein. At the same time, 
to counter our undoubted t 


‘empty’ calories: it provides energ 


The other side of the story 


The changes in diet that health authorities Suggest, and the reasons 
for their suggestions, have been considered. However, when looked 
at in greater detail, the argument becomes more complex 

First, the type of fat found in the arteries of patients S have 
severe heart disease is not the same as that in the diet. And earlier 
fatty deposits along the wall of the artery that were once thought 
to be the first stage of the disease — and Which do Contain cholesterol 


do not develop in any straightforward Way into the kind of de Baits 
st cause the real problems. P 
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As is true that people who have inherited defects of cholesterol 
tabolism have high levels of cholesterol in their blood and, if not 


tr 2 = 

a " ed, are likely to die early from heart disease. But the levels of 

olesterol that are clearly harmful in these inherited conditions are 
idence that moderate 


V Ed 
jn high indeed. We cannot infer from this evi 
els of cholesterol do any damage at all. An analogy can be drawn 


= diabetes. People whose bodies cannot handle sugar in the usual 
suga Must avoid it. However, for those with normal metabolism 
= no threat (except indirectly via overweight and tooth 
Next, there are important exceptions to the overall association 
etween blood cholestérol levels, diet and disease. Some regions . 
ave a high intake of fat and yet relatively low rates of heart attack. 
estern Finland, for example, eats almost as much fat as the east 
9f the country, and yet has only one-third of the mortality from 


ES disease. 
€ vary greatly in the am 


olesterol in our diets. Yet 
the differences between us in blood cholesterol are relatively small. 
Evidence from experiments suggests that if you increase the amount 
of cholesterol in food (by adding extr? eggs to the diet, for example), 
the body either does not absorb the additional cholesterol or , 


responds by producing less cholesterol itself. — 
Even if large amounts of cholesterol in the diet translate into 


large amounts in the blood; the relationship with heart disease is 
Dot straightforward. Some studies show that high levels of blood 


iholesterol predict the occurrence of heart disease several years 
ater. But in Israel, for exam with moderately raised 


ple; people 
levels of blood cholesterol suffe heart attacks than those 


y r no more 
with low blood cholesterol levels: 

Finally, not all health education projects have as much impact as 
the Finnish experience in North Karelia suggests. In particular, a 
major initiative in the United States (called MR FIT, the. Multiple 
Risk Factor Intervention Trial) recently proved largely a failure, 
for all the $120 million spent on it. There was some reduction in 
cholesterol intake among the group of men who were given intensive 
advice on changing their lifestyle, though it was less than had been 
hoped. This raises questions about the feasibility of persuading 
large numbers of people to change the way they live. More import- 
ant, there was no appreciable decrease in the number of people who 
e from heart attacks. This suggested that eyen if risk factors 

ere reduced, people might not be any better off. à 


ount of ch 
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_So far, we have discussed the link with heart disease in terms 
simply of cholesterol: However, cholesterol itself does not seem t° 
be the problem, but rather the way cholesterol is carried in the 
blood. On its own, cholesterol (like other lipids) would not dissolve: 
To be transported, it therefore has to be attached to other substanssi 
(mostly proteins) to form tiny particles. These particles, calle 
lipoproteins, come in several forms, which differ in density. LOW 
density lipoprotein (LDL) is thought to carry cholesterol into the 
arterial wall where it is deposited. For this reason, it is thought E 
be bad to have large quantities of low density lipoproteins circulating 
in the blood. High density lipoproteins (HDL), on the other hand, 
take cholesterol away from the artery wall. Finding high levels o 
HDL in the blood is therefore a good sign. 

So, measuring the level of total cholesterol in the blood is not 
enough. We need to know the way it is distributed between the 
HDL and LDL forms. This has been realised only recently, and f 
is possible that the conflicting evidence we have on cholestero 
results from our earlier failure to take this into account. 

To add to the uncertainty, we are now finding out about factors 
that seem to predict the risk of heart disease better than cholesterol. 
These new predictors are chemicals in the blood that control the 
rate at which it coagulates and forms clots. One important substance 
appears to be fibrinogen. People who have high levels of fibrinogen 
in their blood are more lik: 


It is known that fibrin — Which is formed from fibrinogen — i$ 


heart attack. (In extreme circumstances, 


evidence that drugs which decrease coa i 
the chances of a second heart attack i 
had one (see chapter 4). An intriguing t 
is that the behaviour of clotting factors may de 
especially on fat intake. So following this differ. 
us full circle back to diet after all. 
Taken together, the evidence that di 
coronary heart disease seems pretty im 
tinguished doctors and scientists who 
almost every Point. That is the reason 


Pend on diet, and 
ent lead may bring 


St IS somehow involved in 
Pressive. But there are dis- 
have Benuine doubts about 
for caution in giving strict 


—— 
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di c UM k ina 
etary advice in the absence of specific abnormalities 1n the way 


o : 
ur bodies handle cholesterol. 


Exercise 


Exercise is generally consider ial for the heart and circu- 
ation. As with any muscle, the heart may work better for being 
fit; and it is possible that exercise idening of the crucial 
Coronary arteries. But itis an important fact that heart disease is 
Now more common among manual workers, who are physically 
active in their jobs, than amons profess! nal people, who tend to 
be sedentary. Once the position was quite the reverse- This suggests 
that being physically active may not itself be enough to protect 


agai Ñ 
Bainst heart disease. 4 
There is undoubtedly an association between lower rates of heart 
attack and leisure-time exercise. Studies have suggested that to be 
of benefit, the exercise must be regular (three OF more times per 
Week for half an hour or so) an tly strenuous to cause 
Sweating and some preathlessness- ople who take this 
amount of exercise tend also to be non-s s who are no, over- 
Weight and who pay attention to their diet. It is therefore difficult 
to disentangle any effect of exercise from the influence of these 
Other, related factors. : av) 
Moderate exercise» with a doctor's advice, can play an important 
part in physical. and psychological rehabilitation after a heart attack. 
This topic is covered in chapter 5- 


Stress and personality 


Personality seems to play a part in coronary heart disease. The 
evidence comes from the same kind of long-term. follow-up studies 
(such as at Framingham) that reveal the other risk factors. The 
strongest evidence is that people who have competitive; driving; 
hostile personalities are more prone to angina and heart attacks than 
those who are more easy-go ng: The coronary-prone personality is 
called "Type A’. It is not clear exactly how personality and heart 
disease are linked, but people with Type A personality appear to 
differ in their biochemical and behavioural response to stress. 
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Stress is believed to increase the level of cholesterol that circulates 
in our bloodstream. It may therefore be linked to heart disease 
through the whole complicated cholesterol story. Stress also 
increases the levels of other substances, notably the hormones adre- 
naline and noradrenaline. These biochemical responses exist to gear 
us for physical exertion — either fight or flight. In other aspects 9 
the response, blood is diverted from outlying parts of the body t° 
its centre, our heart rate and blood pressure rise, and the level 0 
fuels that power the muscles is increased. All of these changes ar 
clearly useful when we really may have to run for our lives OF 
defend ourselves physically. But they are of doubtful value if the 
constraints of civilisation preclude either course of action; and there 
is a suspicion that a stress response induced time after time without 
being properly ‘discharged’ has destructive effects on the heart and 
circulation. 

It is possible that training in techniques of relaxation may reduce 
the likelihood of a second heart attack, and that simple breathing 
exercises and strategies for coping with stress decrease the chances 
of people at risk: developing angina and other signs of coronary 
artery disease. Such effects may be direct, or appear as the result 
of alterations in other risk factors. In Some studies, relaxation 
reduces blood pressure and cigarette consumption, for example. 


Alcohol 


Some studies have found that light drinkers (one or two drinks per 


day) have less heart disease than those who do not drink at all: à 
finding that has been taken as evidence for the popular belief that 
a little alcohol is ‘good for the circulation’. Since alcohol dilates 
blood vessels, it may marginally relieve the we 


ork of the heart. 
However, there are doubts about the way information on drinking 
has been collected in these studies, and the relationship has not 


been confirmed. 
Heavy drinking, on the other and, is assuredly bad — for the 
heart as well ud for the liver, stomach and brain. Excessive alcohol 
sumption increases blood pressure, makes hypertension more 
difficult to treat, exaggerates the tendency to overweight 


UB and 
pro duce abnormalities in the pattern of blood lipids. Es 
to 
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Diabetes 


Tho 

ia we turn to it at this late stage in our account of risk factors; 
e relatively few people are iabetes. undoubtedly 
ases the likelihood of coronary heart disease. Lack of insulin 


mea; ; $ 
ns that glucose stays in the blood and is not properly transferred 
it acts as their major source of energy- 


ini 
mt the body's cells; where it i [ 
i therefore work less efficiently- the metabolism of 
a fats as well as blood sugar js abnormal. 
e precise reasons are still unknown, but these biochemical 
encourage the development of atheroma 
the seriousness 


ic also seems tO increase 
a heart attack are at greater 


less likely to recover. his 
gradual, long-term 


eae E Diabetics 
d Y: developing heart failu. 
E e because diabetes its 

age to the heart muscle. 


Soft water 

A slightly higher risk of heart attack in areas of the country with a 
soft water supply is a $ jntriguing and fairly consistent 
finding of studies that map the inci disease. Minerals 
in the water make it hard, other of them may be having 
a mildly protective effect. 


Chapter Thirteen _ 


Drugs Used to Treat 
Heart Disease 


x eM rcd. on M 


> the same type of drug can be 
> Secondly, the same problem can be 
i pes of drug, alone or in 
herefore have great choice 
e therapy to the individual 
Though the latest drugs can only be mage by the company that 
manufacturers, each using their own brand name. Doctors, 
especially those in general Practice, often Prescribe drugs by brand, 
rather than by general, ‘approved’ Chemical name. It may therefore 
be difficult to track down a Particular product. A book like this 
cannot provide an exhaustive list of all brand names, nor even of 
all the chemical enuties involved, many of Which are quite similar. 
But in this section we Uy to cover all major drugs, and refer to the 
most common of their brand names. 
Information on drugs is also found In the cha 
particular heart conditions. Drugs that can onl 
uon are mentioned there, and generally do not "PPCat in this section. 
In contrast to the POSTON. di. general Practice, drugs given in 
hospital are usually dispensed by nr approved name. 
leaving hospital and continuing x p drugs Prescribe 
family doctor may therefore think their medication 


Plers dealing with 
y be given by injec- 


Someone 
d by their 
has been 
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family of drugs derives its name from the fact that it blocks the 
effects of the body's ‘fight or flight’ h 
` noradrenaline). Beta-blockers do this by 
cells (called receptors) where the hormone: 
is with a lock and key, Beta-block, 
wv normally used by the body's ho; 
to them. al effects of adrenaline and noradrenaline are 
The usu make the cardiac muscle contract more for 
vessels. By preventing these effects 
n demands of the heart, helping to 


to increase 
cefully and 
$ beta-blockers 
avoid the pain 


heart rate, 
constrict blood Fs 
reduce the oxy 


—— Drugs in Heart Disease 165 


Ohana ene 
exercise, a and enabling people with the condition to tolerate more 
Beta- 
Am blockers also gradually reduce blood pressure (taking 
e a two days and two weeks to achieve their effect), though 
Ws cise way they do so is still unclear. Where the blood pressure 
m is mild, beta-blockers will usually control it. They will 


Ofte: 

n š a 3 

-ten be the first drug tried, with a thiazide (see the section on 
ension is Britain’s most 


iureti 

new] added if necessary: Hypert ri 

Y ge disease, accounting for 5 per cent of all conditions treated 
neral practitioners and 10 per cent of all prescriptions. 

, scent evidence suggests that certain beta-blockers reduce the 


tisk 
of death over the few days after a heart attack. The drugs 
iven intravenously within a few 


al 
caola or metoprolol) have to be g! y 
eid then by tablet over the next week. The possible long-term 
cha, ts of taking beta-blockers after a heart attack are considered in 

Ptor 5 (see p. 73). 
mer a class of drugs as use! 
x pharmaceutical companies 
Own versions. Once the 


Cov, : 
š erers has expired, any company 1È 
and of the identical chemical. Manufacturers have also produced 


a : ; z 
Confusing array of *me-too" drugs, In which a few molecules have 
cen juggled around to produce à chemical which is Just different 


enough from the original to escape legal protection. The result is a 
hough many of them will be 


confusing array of drugs (table 13.2), t 
amiliar, and some brands have achieved the status almost of house- 


= 


fitable as the beta-blockers, 
raged to produce 
legal protection afforded the dis- 
free to bring out its own 


ful and pro: 
have been encou 


. The proliferation of beta should not be viewed too cyn- 
ically, however. Although si ilar i ir main effects, there are 
Some differences in the way they act. There may therefore be 
drugs which are particularly suited to an individual or especially 
appropriate to a given complaint. Oxprenolol, pindolol and ace- 
butolol seem to control blood pressure without slowing the heart as 
much as other peta-blockers- For someone with high blood pressure 
alone they are therefore an advantage; but when hypertension is 
combined with angina, for example, the extra reduction. of heart 
rate found with other beta-blockers may be useful. People taking 
oxprenolol, pindolol and acebutolol also tend to complain less ae 
cold fingers and feet. 

dolol and sotalol are more water- than fat-soluble, 


Atenolol, nà 
and so are less likely to cross the ‘blood-brain’ barrier and ca 
ause 
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omnia. Another source of 
y is in their effects on the 


— 


—— — 


S 

W ms such as nightmares and ins 

hings 2 within the beta-blocker famil ; 

S ells lining the large airways of the lung contain receptors 

ds to those found in blood vessel walls. But here the effect of 

sensit ockers may be one of constriction, bringing on asthma in 
ive individuals. This effect is likely to be least with metoprolol, 


eee acebutolol and labetalol. 
Sea rather general complaints are laid at the door of beta- 
im ers. These include tiredness and weakness of the muscles, and 
potence. Beta-blockers are not usually suitable for someon€ who. 
as experienced problems of heart failure. 


Diuretics 


Diuretics, often called “water pills’ are a large group of drugs (table 
13.3) which remove fluid from the body by increasing the amount 
or salt (sodium) excreted in the urine. In getting rid of salt, the 
Kidneys excrete water too; reducing the amount of fluid in the body 
and so lowering blood pressure. Diuretics are therefore frequently 
part of the treatment for high blood pressure, indeed, they may be 
the only drug, especially in the elderly. To reduce sleep disturbance 
from the need to urinate, diuretics are often taken early in the day. 

The group of diuretics known as thiazides will generally be the 
first used to control blood pressure followed by loop diuretics, 
which have an effect two OF three times more powerful. (Loop 
diuretics get their name because they affect the looped portions of 
the kidneys’ urine-collecting tubules.) Many combinations of 
diuretics are possible. They may also be combined with other classes 


of drug such as the vasodilators. 
ccurs when the heart 1s not 


As fluid accumulation (oedema) 0 
e circulation, higher doses and the more 


maintaining an effectiv 
Iso provide valuable relief from the symp- 


powerful diuretic drugs à 
toms of heart failure. 
Some (but not al) diuretics increase the amount of potassium 
lost trom the body. Since this substance is vital to our healthy 
ing, potassium levels may need to be measured in a bloce 
sample and possibly topped up using a supplement. There are alsc 
good supplies of potassium in certain foods, such as fresh fav 
vegetables and fruit. Drugs which have a ‘K’ added to their trade 


name already have potassium added. . 
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Nitrates 


TRE. 
ne im procedure of dissolving a small tablet under the tongue 
angina vided effective relief from pain for several generations of 
= aera The drug responsible — glyceryl trinitrate OF GTN 
increa S in two Ways. Direct expansion of the coronary arteries 
ses the supply of blood to oxygen-deprived muscle. At the 
(and its demand for 


Same ri : 
e time, the work of the heart 1s reduced 

he drug dilates the body's veins, 

he one major dis- 


SO : 
Nu the return of blood to the heart. T 
antage of trinitrate is that the d expansion of blood. 


ve 
T may lead to a throbbing headache: uid 
e under-the-tongue tablet is the traditional way of taking tri- 


ni 
CERE though it is also available as an aerosol (sprayed into the 
nouth) and as a pill that is slowly dissolved between the gum and 


l ⁄ 
ip. Used before exercise, all three methods of taking the drug 
ttacks that have not 


effect; : 
ecuvely prevent the onset of angina; and à 
w minutes. Therapy 


e Shas 
i: en foreseen can usually be cured within a fe ; 
therefore convenient and quickly effective. But trinitrate delivered 


In these ways does not provide long-term control of angina. 
De rug companies have therefore tried to devise Ways of giving the 
g slowly over a long period. Slow absorption can be obtained 
y using trinitrate ointment S he skin and from sticky 


plasters impregnated wi 4). Using either paste 


drug-induce 


th the drug (table 13. 
lief, especially by pre- 


ffective long-term re 
ht. There are also longer-acting chemi- 


trinitrate. Isosorbide dinitrate is one 
an be used under the tongue; 


In larger doses it is swallowed and absorbed like most tablets from 
the stomach and intestine. Some slow-release forms are taken only 
Once a day; others need to be taken more frequently. 

The range of chemicals now available and the variety of different 
ways in which they can be taken provide fertile ground for mis- 
understanding. Clear instructions on how to use them should be 
sales with each preparation. Trinitrate tablets lose their effec- 
d p. vee and must be stored in the glass container they 
away; pplied in. Tablets older than eight weeks should be thrown 
mc ud with angina will find nitrates on their own provide 

py. Others, with angina that occurs frequently and 


example. In small doses; 
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met, Medomet), which may cause depression, drowsiness, -— 
and blood and skin disorders in large doses but is regarded as e 
in small doses. Unlike beta-blockers, it is safe for people wit 
asthma and heart failure. Clonidine (Catapres) may also cause 
depression and tiredness. Reserpine and rauwolfia drugs (Rautrax 
and Serpasil) are little Used in Britain, but are more common 
elsewhere. They too can lead to severe depression. 


ACE inhibitors 


constricts blood vessels. (The * 
angiotensin converting enzyme, 
the pressure within them; 
reduces blood pressure. 


At the moment, only two such drugs are available Ca 
are soon likely to be many more). They are captopril Cepu 
Capoten) and enalapril (Innovace). Both effectively d die 
Pressure, working about as well on their own as one of thet me 4 
diuretic drugs. Combined with a thiazide, ACE inhibitors lea aa 
further fall in blood pressure, and may have the additional help x 
action of countering some of the diuretic's side-effects. Many Pal 
ents switched from other medication to ACE inhibitor li n 
they feel better for it. Skin rashes and abnormal taste clare 
are occasional side-effects. More serious complications occur 

e if the dose is kept low. P 
SOE inhibitors are being used in people with heart failure, aa 
dilating the arteries is one way of helping the heart. The initial fa 


in blood pressure may be severe, and for this reason thé drugs are 
often first tried in hospital. 


P T ases 
) Constricting blood vessels ecl 
SO preventing the constriction effective 


Digitalis drugs 


HUE d in heart failure and certain abnormal heart 

drugs are used HE : 
A us: s asno atrial fibrillation (see chapters 7 and 9). Their 
rhy > e 
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xin, Janatoside; medigoxin, 
the chemical names; plus 
Possible side-effects are 
d abnormal heart 


appro 
med e include digoxin, digito 
anoxin EM names are the same as 
oss of a igitaline, Cedilanid, Lanitop- 
rhythms. petite, nausea, vomiting, diarrhoea an 
Cardi à 
pubic physicians recently celebrated th 
xe zd the Account of the Foxglove by a docti 
(CO ithering, in 1785. TW after Withering 
effect iced that extracts of this P eficial stimulant 
net = the heart, digitalis (named after the foxglove’s botanical 
igitalis purpurea) is still the basis of one of 


& groups used to treat heart failure- Digoxin 1s à 
d the other C 


Pre A 
ie of the drug; digitoxin ane ©% 
Name above are closely related. The digitalis drugs also go by the 
n cardiac glycosides’. . 
the teen patients, though po: 
of cal ciency with which the heart pumps 
Sieb: within the heart muscle cells: When eere 
q cone of heart rhythm (specifically atrial fibrillation) the 
electric; drugs work by slowing the rate of c 
: ical relay point known as the AV node (see chapters 
n both roles, digitalis drugs arc very useful. 
i ide-effects 


tha š ey t 
t one patient in every five taking digoxin ex 1 
The concentration at which 

than that at 


e bicentenary of the 
Birmingham doctor; 


ssibly not in all, digoxin improves 
plies 


blood, 


si 
dodi nausea, dizziness an! 
in starts to poison the body is not much greater 
Levels of drug circulating in the 
i blood tests. It is also 


Which ; 
pn it has beneficial effects- 
y may therefore need to be monitored 
patients take digitalis preparations on 

y time to excrete 


Someti 

E recommended that 
ain days of the week only; 

the drug. 


Dr ` i 

ug names in America and other countries 

A : 7 

dr de chemical names of drugs used in America are generally 

* dune Ce passa ses in Brain. hee they are not, the similarity 
ose. For example, frusemide in Britain is known as furosemide 


in Aj ; x 
M and lignocaine as lidocaine- $ 
ny brand names in the two countries are identical. Where they 


diffi 
e fer, the equivalence of one brand to another can often be seen 
€ similarity of name. A doctor will usually be able to advise 
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on which section of the book is relevant to a particular medicine. 

The availability of drugs differs from one country to another; 
Since methods of approving new products are not the same, "i 
there may be delays in the granting of licences for particuiar e. 
Stances to be used. But all of the major types of drug mentioned 1 
this book are found worldwide. 


Appendix One 


What Happens in 
Open-heart Surgery ? 


Together, the lungs and heart do two things: they enrich blood 


With oxygen (while at the same time removing the waste gas carbon 


dioxide), and then pump it forcefully around the body. Both func- 
ively be taken over by a heart-lung 


tions can now safely and effect 

Machine. Using this technique; called cardiopulmonary bypass, the 
heart and body are preserved for many hours. Stopping the heart 
while taking over the patient’s circulation by machine is the only 
Way complicated heart surgery can be performed. 

Doctors will meet the patient before the day of operation to 
explain what is to happen. Ideally, people are also shown around 
the intensive care unit, and encouraged to ask questions and meet 
Patients operated on over the previous few days. This helps reduce 
the fears and anxiety that patients quite naturally feel. 

The procedure itself begins with a sedative drug, given on the 
ward, to induce calm. The patient is then taken to the operating 
theatres and met by nurses, technicians and the anaesthetist. The 
anaesthetist puts the patient to sleep using an intravenous injection, 
and then inserts fine tubes into the arteries, veins and bladder. 
These ensure that drugs can be given easily and that the body’s 
vital functions can, be monitored and controlled. After this, the 

ing solutions and draped in clean 


Patient is washed with sterilisin 
cloths; leaving exposed the area that is to be operated on. 
'The initial stage of the surgery itself is to enter the chest. A 
in the skin, and the breastbone 


vertical 9-inch (23 cm) cut is made in 
saw. The lungs covering the heart 


is then divided using a fast power 
d gently moved aside, and the fibrous heart sac revealed. When 
s is cut throngh, the surgeon has access to the heart. During 


thi : ; : 
ese procedures, which take only à few minutes, the heart continues 
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to beat normally. But for the rest of the operation, its work must 
be taken over by machine. 

š Blood returning to the heart in the body's major veins enters the 
right atrium. So that the rest of the heart and lungs can be bypassed, 
blood is sucked out of this collecting chamber, using one or two 
large tubes. The blood flows to a machine which enriches it with 
Oxygen, and is then pumped back into the body's system of arteries» 
usually through a tube placed near the start of the aorta. From 
there it flows, as it normally would, to the rest of the body. 

A tübe in the left ventricle of the heart removes any blood that 
flows into it, and blood seeping into the chest cavity. is also sucked 
up and fed into the circuit of the heart-lung machine. In this way» 
as little as possible is wasted. Many open-heart operations are 
Performed without need for’ blood transfusion. 

The heart-lung machine ensures that the body and brain are kept 
Well supplied with blood. But what of the heart itself? Several 
Specialised techniques, which have been years in development, are 
used to protect it. The most common methods involve reducing the 
oxygen and nutrient demands of the heart by cooling it. 

Preserving the heart has several aspects. First, the heart must be 
Stopped suddenly, and not allowed gradually to ‘wind down’, since 
any extra beats would use up crucial nutrients in the heart muscle 
cells and so expose them to damage. This is done using cold 
Solutions (at 4° centigrade) and the chemical element potassium, 
which brings an abrupt halt to the heart beat. This is called car- 
dioplegia. Secondly, throughout the operation, the heart is kept 
cool, both by lowering the temperature of the circulating blood and 
by surrounding the heart with ice-cold fluid. Th 
processes within its cells and again limits the da 

In most operations using the heart-lung machine, the patient aS 
a whole is also cooled, from the normal 37° centigrade to around 
30°. This reduces the body’s metabolic rate by around a quarter, 
and so Cuts its demand for oxygen and nutrients. In some very 
young infants, delicate heart surgery Js made easier if the body is 
further cooled — to around 16°. At this temperature the circulation 
can be stopped completely without damage to organs sich as the 
brain. In adults, this is not necessary. 

Cardiopulmonary bypass keeps the body effectiy, 
oxygenated blood, but the machine is far from a pe: 

for the heart. Blood is not simply a fluid, but a 

of cells circulating through a system of blood ve. 


is slows chemical 
mage they suffer. 


ely Supplied with 
rfect replacement 
complex mixture 
Ssels, again com- 
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pos ol - 
ed of living cells, that is finely tuned to the blood's requirements. 
with the crude arti- 


Jure 

anes blood takes unkindly to contact 

S metal and plastic surfaces found in tubes and mechanical 
Ds, and tends to become damaged and form clots. For this 


Te; 
_Teason, drugs that prevent coagulation must be added. Normally, 
d of the operation, when 


vertici called heparin is used. At the en 

effect ed blood to clot so that the wounds will begin to heal, the 

hai of heparin must quickly be reversed by the addition of 
er drug. The substance used is protamine, which is derived 


from fish. 

is Procedures such as valve replacement require that the heart itself 

mee ed. The mitral valve, the one that most frequently needs 

attention, is reached by opening the left atrium. (The aortic valve 
However, the beating 


1s 
Operated on from above, through the aorta.) 


c ; z 
hambers are rarely cut into, except for the repair of congenital 
y occur after a heart attack. 


defects or the structural damage that ma: 
MEE the term ‘open-heart surgery, bypassing of the coronary 

ries does not involve the opening of the heart muscle itself. 
particularly if the heart 


The first priority after the main surgery; 
re that no air remains inside it. (Air 


as been opened, is to make su 
T ge.) This is done by” 


severe dama; 
blood. The heart and the patient are 
the blood as it passes through the 


cart-lung machine. 
At this point, the heart may Start beating on its own. If it does 
Dot, an electric shock is used to jolt it back into action. Once the 
eart is beating well, it is allowed to take over the circulation. The 
connections to the patient 


heart-lung machine is stopped, and its 
emoved. Plastic drainage tubes are placed around the heart and 


Sometimes around the lungs to remove blood that would otherwise 
accumulate in the first few hours after surgery. 

The patient is then ‘put back together’ again in reverse order: 
when the surgeon is satisfied the heart is working properly again, 
the sternum is firmly fastened together with stainless steel wire, and 
finally the layers of overlyir3 “issue in the chest wall are sutured 


One by one. 

wE patient returns asieep to the intensive care unit and spends 

mss Am hours oa a ventilator, a "breathing machine’ that 

dic RD fills the lungs with air. This involves putting à tube 

ad is mouth and down the windpipe. People on ventilators 
able to talk, but ICU nurses are skilled at communication 
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and can understand patients’ complaints and requests. The tube F 
not uncomfortable, and use of sedative drugs means that mos 
patients have little recollection of events during the 24 hours after 
surgery. y 

Patients usually start breathing on their own once they regam 
consciousness. Where there are no complications, the drips an 
tubes are removed the next day. Where this might be uncomfort- 
able, pain-killing injections are given beforehand. The patient wl 
then be sent back to a general ward. People who have been very il 
before the operation, or whose surgery has been complicated, may 
need longer on the ventilator and require longer-term support with 
drugs. ` 

Nowadays, patients are encouraged to be mobile quickly following 
an operation and are visited early by a physiotherapist who: per- 
suades them to breathe deeply and cough, to reduce the chances of 
chest infection. Most patients can sit out of bed the day following 
the operation and begin to walk two or three days after surgery- 
During the first few days, it is important that patients have sufficient 
pain-killing medication to prevent discomfort, while not having so 
much that they become drowsy and immobile. 

Everyone recovers at their own pace. Some experience little pain; 
and are quickly active; others take longer. After routine open-heart 
surgery, most patients are able to go home or to convalescence seven 
to ten days following their operation. By this stage they will be able 
to walk freely in the ward, climb at least a flight of stairs, and be 
well into the first stage of full recovery. Once at home, people are 
encouraged gradually to increase their activity, under a doctor's 
guidance, going for regular walks and resuming their normal life- 
style as confidence returns. 

The initial impression patients have of the value of their surgery 
depends on how badly they were affected before the operation. In 
some patients, particularly those who had severe chest pain, the 
improvement is immediate and dramatic. Others (including some 
with valve disease) may have had few Symptoms and so notice little 
difference, yet a condition that would eventually have caused severe 
problems has been effectively dealt with. 

As well as the usual relatively minor discomforts (those that 
typically occur with heart surgery, especially bypass grafting, are 
described in chapter 6), some patients develop more Serious prob- 
lems of the kind that may follow any form of major surgery. These 
tend to happen in people who were particularly sick before their 


` tion: i i 
S, heart failure, thrombosis (c 


Open-heart Surgery 179 


S dons or whose surgery was delayed beyond the point at which 
tually became necessary. Possible complications include infec- 
fail i Jotting) in the deep veins, kidney 

lure, disturbances of heart rhythm, jaundice and damage to the 


rain. 
Eu is a long catalogue; 
del ommon. And though some 
delay recovery rather than preve 


but the most serious complications are 


have lasting effects; they generally 
nt it. The commonest complication 


qunm disturbance, which occurs in a third of patients following 
b art surgery. Usually the problem is excessively fast and irregular 
eating of the atria (atrial fibrillation). This condition responds 
pe ae) to drugs and has no long-term effects. A few patients 

evelop excessive bleeding after surgery and have to return to the 
Operating room for it to be dealt with. But this does not usually 


impair progress. 

rae patients generally 
° the pattern is the sami 
transformed by heart operations, 
independent existence. Age alone s 
to deny someone access to surgery- 


to recover than the young, 
ople have their lives 
ble to lead an 
s an excuse 


take longer 
e. Many old pe 
and are once more @ 
hould not be used a: 


Appendix Two 


Inheriting High 


Cholesterol 

um ERN dio RUP UI SNO Lee nM 
Some people inherit the tendency to develop unusually high lever 
of the various blood fats (or, in medical terms, blood lipids). LE 
are several such conditions, but the one identified by abnormally 
high cholesterol i$ by far the most common. As it is passed from 
one generation to another, the disorder is known as familial hype" 
cholesterolaemia. CHyper’ is a Greek word meaning, abnormally 
increased). There may be as many as 100,000 people with .th¢ 
condition in the UK, roughly one person in 500. 

Abnormally high cholesterol levels raise the chances of heart 
attack, and in men with familial hypercholesterolaemia (or FH) this 
risk begins to increase appreciably from about the thirtieth year: 
(In the rest of the male population, a similar risk of heart attack is 
not reached until the age of 45 or so.) Among women with FH» 
the risk of serious coronary heart disease increases from about 40 
years onwards. Not everyone wth FH will have a heart attack, but 
the danger is real enough for detection and treatment of the disease 
to be very worthwhile. Simple blood tests are sufficient to identify 
the condition. ` - 

Early diagnosis means less chance that the disease -has already 
developed in the coronary arteries, and greater opportunity for 
prevention. People with FH should scrupulously avoid other risk 
factors for heart disease such as smoking and excess weight. 


Diet and cholesterol-lowering drugs 


The main aim Of treatment is simply to redu 


S ce cholesterol levels. 
Strict adherence to a diet low in saturated G 


-€. animal) fat is the ` 
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uit and vegetables, cereals 
uld be low-fat; and white 


ly replace red meat. 
j the condition, cholesterol- 


ys first step to try. Fresh and frozen fr 
id pulses are fine; any dairy products sho 
nd oily fish, plus fowl, should large 


When diet alone does not contro 


oing drugs may be used. These drugs are of two main types: 
ablets that reduce the amount of cholesterol made by the liver, and 
ion. (They are swallowed but 


: id s that increase cholesterol excretioi 
Ot absorbed by the body.) 

Examples of tablets are clofibrate (the trade name is Atromid-S) 
and bezafibrate (Bezalip). Both substances may cause nausea and 
Pain in the abdomen. Clofibrate has the additional problem of 
Sometimes producing gallstones. Using drugs to reduce blood chol- 
€sterol seems a simple enough strategy. However, the potential 
Pitfalls are well illustrated by the history of clofibrate. Initial enthusi- 
asm for its use led to a large European trial which published its 
results in 1978. This showed that men who took clofibrate were 
less at risk of death from coronary heart disease. However, an 
unexpectedly large number of the men given the drug died from 
Other causes, such that any beneficial effect on the heart was com- 


Pletely negated. > 

Understandably, this finding switched attention to the alternative 
form of drug treatment. The powders (really resins) have their effect 
in the intestine, preventing the absorption of bile; which is then 
Passed in the faeces. Bile is made from cholesterol and its loss 


causes the body to make more; so using up its cholesterol supplies. 
(Questran) and colestipol (Colestid). 


Examples are cholestyramine 
Recently, a large American study selected a group of men whose 
blood cholesterol levels were in the top 5 per cent for the population 
as a whole, and asked half of them to take a daily dose of chole- 
Styramine. Compared with a control group who received no drug, 
cent less coronary heart 


the men taking cholestyramine had 20 per c 
disease. Deaths from heart attack, the incidence of angina and the 
s obstructed coronary arteries were 


number of operations to bypas 

all down by the same amount. This is a striking result. However, 
it is clear that resin preparations are unpalatable to take. Only half 
the men given cholestyramine in the American study actually took 
it. And both cholestyramine and colestipol may cause nausea» flatu- 
lence, constipation and discomfort in the abdomen. Gradually build- 
ing up the dose, and mixing the resins well with water may help 


prevent these adver:e effects. 
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À new generation of drugs is being developed. These will reduce 
the amount of cholesterol produced by the body, but work in a way 


Which is different from clofibrate. Promising agents are currently 


under trial. 


Screening for FH 


The cause of FH lies in an abnormal gene. The result is an excess 

- of low density lipoprotein, which transports cholesterol to the tissues 
of the body. Where one of these defective genes is inherited, the 
disease follows the pattern just described. Extremely rarely, a child 
inherits a defective gene from both parents. Heart disease can then 
become a problem as early as adolescence. 

Techniques based on genetic engineering will soon allow such 
gene defects to be directly identified and traced through the family 
tree. Until then, we have only indirect methods. If someone has a 
heart attack in early middle age, there is a possibility that familial 
hypercholesterolaemia is the cause. It is therefore important to have 
blood cholesterol levels checked in the rest of the family. There are 
other signs of the condition. They include the presence of small 
lumps of deposited fat on the tendons of the hands and heels, and 
yellow streaks around the eyes. However, these features are not 


always present, and anyone who thinks they may have the disease 
should see a doctor. 


Appendix Three 


Heart Disease 


u f UMP, ee asss 
People should not drive, and should notify the Driver and Vehicle 
icensing Centre in Swansea if they 
© have had a heart attack within 


© have angina frequently while driving; 
9 are taking drugs that cause vertigo (sensations that the body 


or the world is spinning); fainting, loss of consciousness, lack 


of alertness or rapid onset of tiredness; 
9 have unexplained periods of syncope (temporary loss of con- 
sciousness caused by lack of bloodflow to the brain); 


€ have untreated heartblock (impaired conduction of electrical 
current through the heart). 


the past two months; 


Alcohol interacts with many drugs used to treat heart disease, 
producing further reductions in alertness and slowing reaction time: 


Apart from the conditions listed above (based on advice in Medical 
Aspects of Fitness to Drive published by the Medical Commission on 
Accident Prevention, 1985), it is thought to be generally safe for 
eart disease to drive private vehicles. For example, 

rs with strenuous exercise, but not in other cir- 
le with disease of the 


cumstances, is not 4 bar to driving. Most peop 
heart valves, or with artificial valves, are able to continue driving 
(though not, of course, if they experience fits of disabling giddiness 


or fainting)- People with artificial pacemakers are allowed to drive, 
provided that their underlying heart condition is not dangerous, 
and that the working of the pacemaker is regularly checked. Driving 
may be resumed one month after successful implantation of the 
device- Patients who have had coronary srtery surgery may return 
to driving once they have recovered from the operation. 


people with hi 
angina that occu 
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Driving 


Regulations are more strict and considerably more complicated 
when driving involves heavy goods, passenger transport and public 
Service vehicles (including taxis). This is not a complete list, and 
there are certain exceptions. ‘However, generally speaking; goods 
and passenger vehicles should not be driven by anyone who has: 


any form of angina; 

evidence on the ECG, of lasting damage from a heart attacks 
had more than one heart attack; i 
dangerous narrowing of vital sections of the major coronary 
arteries (revealed by coronary angiography); 

9 a pacemaker; 3 

9 a significantly enlarged heart; 

9 seriously raised blood pressure. 


For people who drive professionally, yearly medical examinations 
may be necessary to confirm continued fitness to drive. ó 
Professional drivers who have had angioplasty or coronary artery 
bypass surgery will need to have regular check-ups using angi- 
ography and exercise tests to confirm that there is an adequate 
supply of blood to the heart muscle. As a rough guide, driving may 
_be permitted if yearly checks reveal no symptoms, no ECG signs 
of inadequate blood supply on exercise testing, no recent heart 
attack, good pumping performance by the left ventricle and cor- 


onary artery grafts that show no signs of becoming blocked by 
disease. 


: Important Dates 
in the Understanding 


and Treatment of 
Heart Disease 


e Recent ea ore m Loc reed 


1628 William Harvey identifies the function of the heart as the 

: circulation of blood. 

768 Heberden first uses the term ‘angina’, during his address on 
chest pain to the London Royal College of Physicians. But 
it is not realised that coronary artery disease is the cause of 

i angina until the twentieth century. 

m Lavoisier and Joseph Priestley discover the role of oxygen. 

785 The medical use of a foxglove extract (digitalis) advocated 
for heart failure by William Withering. 


1816 Invention of the stethoscope in France. 


First half of nineteenth century: German physicians Lobstein and 
Virchow recognise atheroma and thrombosis. 

1867 Lauder Brunton (aged 23) working at Edinburgh Royal 
Infirmary discovers that amyl nitrite relieves angina. It was 
the first quick and effective therapy. Patients today still use 
a similar drug; glyceryl trinitrate. 

Late 19th century: Development of routine measurement of blood 
pressure using a sphygmomanometer (Pierre Carl Potain); 
realisation the heart is worked by electricity; important se | 
opments in our understanding (Schiff) of how nerves control 


the state of the blood vessels. 
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Appendix Five 


Organisations involved 
In Helping People with 
Heart Disease and in 
Education and Research | 


United Kingdom 


British Heart Foundation 
102 Gloucester Place 
London W1H 4DH 
Tel.: 01-935 0185 


Coronary Artery Disease 
47 Wimpole Street 
London W1M 7DG 
Tel: 01-834 5000 


Chest, Heart & Stroke Association 
Tavistock House North 

Tavistock Square 

London WCIH 9JE 

Tel.: 01-387 3012 


selling and many self-help groups throughout the country. 
Coun: 


Research Association (CORDA) 
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Heartline 
ecreta, 
yy & è 
ts Tricia 3 0-ordinator of main committee: 
: less 


East R 
angforg pud 


gerade Beds 
el: > 
0462 700233 
associati 
eun for the families and friends of chil 
S, with many local committees. 


dren with heart 


he A M 
ation Ssociation for Children with Heart Disorders 
Ts d Chairman: 

Osemary Whitehead 


Col 
Reedsley e Road 


Tew’ 
5 `: 0282 27500 
Caper Club 
i Gommi Chairman: 
g Carter 


QE nnd 

Tel ch, Suffolk 

T = 0473 461888 

ae purpose is to maintain à lis 

to gery and who would be prepa! 

eje Dao what the operation W! 
ment. (Several local branches.) 


t of patients who have had cardiac 
red to meet prospective patients . 
1] entail. There is also a social 


Heart to Heart Group 
Secretary: 

Mrs J. Richardson 

Box No 7 

High Street 

Pershore, Worcestershire 
Tel.: 0905 840446 


Counselling service for those about to undergo heart surgery, given 


by people who have already had similar operations- 


190 Organisations 


Take Heart 

Chairman: 

Mr George Morland 

55 Flaxpiece Road 

Claycross 

Chesterfield 

Tel.: 0246 862462 (evenings) 


; lling and 
A club for people who have had a heart attack. Counsell 
social activities. 


Familial Hypercholesterolaemia Association 
Honorary Secretary: 

Carolyn Bradbeer 

Familial Hypercholesterolaemia Association 
PO Box 116 

Kidlington 

Oxford OX5 1DT 

Tel.: 08675 79125 


Provide information and Support to those found to have FH. p 
help groups on a national basis, keeping in touch with one anot 


3 jet 
through newsletters, regular meetings and the exchange of di 
recipes. 


Argentina 


Argentine Society of Cardi 
Azcuénaga 980/86 | 
1115 Buenos Aires | 
Tel.: 83 9480 


ology (Sociedad Argentina de Cardiologia) 


Argentine Heart Foundation 
Parana 489 

Piso 9* 

Of. 56 

1017 Buenos Aires 

Tel.: 46 4221 


(Fundacion Cardiologica Argentina) ` 


Organisations 


Australia 


ne Cardiac Society of Australia and New Zealand 
acquarie Street 

Sydney 
New South Wales 2000 
Australia 


Tel: 279597 


National Heart Foundation of Australia 
Ox 2 
Oden 
ACT 2606 
Australia 


Tel.: 82 2144 (Canberra) 


Austria 


Austrian Heart Foundation (Ósterreichischer Herzfon 
Passauer Platz 9 

A-1010 Vienna 

Tel.: 0222 635550 


Belgium 


Belgian Heart League (Ligue Cardiologique Belge) 
43 rue des Champs Elysees 

1050 Brussels 

Tel.: 02 6498537 


Bangladesh 


Bangladesh Nationa uda Foundation 

i bdu $ 
i E (Pie of Cardiovascular Diseases 
UT " Suhrawardy Hospital Complex 
Sher-e-Rangla Nagar 


Dacca 7 
Tel.: 31 1626 


ds) 
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Czechoslovakia 


Czechoslovak Society of Cardiology 
S. Dr J. Fabian 
Cardiovascular Research Centre 


Institute for Clinical and Experimental Medicine 
Videnska 800 / 


Denmark 


The Danish Heart Foundation 
10 Hauser Plads 

DK-1127 Copenhagen K 
Denmark 

Tel.: 01 131788 


Egypt 


Egyptian Society of Cardiology 
42 Kasr el Eini Street 

Dar El-Hekmah 

Cairo 

Tel.: 23406 


France 


French Heart Foundation 
30 rue de Rocher 

75008 Paris 

Tel.: 5225251 


(Fédération de Cardiologie) 


Germany 


German Society for Circulation Research (Deutse 
j Jus e. 

srz- und Kreislaufforschung) ; P 
sr für physiologische und klinis 
W. G. Kerckholf-Institute 


he Gesellschaft für 


che Forschung 


Organisations 


193 


ME f. exp. Kardiolog Benekestr- 2. 
ADD Bad Nauheim 
el.: 06032 345403 


Hungary 


Hungarian Society of Cardiology 
Ungarian Institute of Cardiology . 
Haman Kato ut 29 


Tel.: 131 220 


India 


All India Heart Foundation 
4874 Ansari Road 

24 Daryaganj , 

New Delhi 110002 

Tel.: 279741 


Italy 


Italian Society of Cardiology 
Corso di Francia 197 

00191 Roma 

Tel.: 06 3279819 


Malaysia 


National Heart Association of Malaysia 
Physicians Clinic 

Hospital Besar 

Kuala Lumpur 

Tel.: 924180 
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Netherlands 


Netherlands Heart Foundation 
Sophialaan 10 

2514 JR The Hague 

Tel. 070 924292 


Dutch Society of Cardiology 
Afdeling Cardiologie 
Academisch Ziekenhuis 
Utrecht 


Tel.: 030 372884 


Pakistan 


Pakistan Heart Foundation 
PO Box 244 

84 Nishtar Abad 

Peshawar 

Tel. 72322 


Portugal 


Portuguese Heart Foundation (Fundacao Portuguesa de Cardiologia) 


frapeutica Medica 
Piso 4 


University Hospital of Santa Maria ` 
Lisboa 


Tel.: 760109 (direct line) 530866 (office) 650686 (home) 


Singapore 
> National Heart Association 
The Singapore 


Colombo Court PO Box 850 


1 17 
Singapore 91 80 
Tel.: 360644 ext- 2 


Organisations 195 


Spain 


Spanish Society of Cardiology (Sociedad Espanola de Cardiologia) 
Sagasta 7 

Madrid 4 

Tel.: 4455726 


Switzerland 


Swiss Cardiology Foundation 
PO Box 176 


3000 Bern 15 
Tel.: 031 448711 


"Thailand 


The Heart Association of Thailand 
Department of Surgery 

Faculty of Medicine 

Siriraj Hospital 

University of Mahidol 

Bangkok 

Tel.: 282 4141 or 411 1426 


Tunisia 


Tunisian Society of Cardiology 
18 rue de Russie 

Tunis 

Tel.: 242776 


Yugoslavia 


Yugoslav Society of Cardiology 
Klinika za bolesti srca i reumatizam 
Mose Pijade 25 

71000 Sarajevo 


Tel.: 071 26448 
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Appendix Six 


. What to do in an 
Emergency : 
Cardio- pulmonary 

Resuscitation ` 


Someone who has had a heart attack may become unconscious. If 
the heart has stopped pumping (a condition called cardiac arrest), 
the person affected will also stop breathing. Their blood is not 
receiving fresh supplies of oxygen; and it is not being circulated. 
This situation threatens irreversible damage to the brain. You can 
help prevent this by artificially inflating the lungs, and by taking 
over the pumping function of the heart. Since both the heart and 
the lungs need attention, the techniques together are called cardio- 
pulmonary resuscitation. 

The following section shows how to perform cardio-pulmonary 
resuscitation. First you must take certain common-sense precautions 
.to make sure that it is safe to go to the casualty’s aid. Then you 
must establish that the person you are trying to help really is 
unconscious. And, finally, you must establish that they are not 
breathing and/or that the heart has stopped — since a heart attack 
is only one of many possible causes of unconsciousness. Simple 
fainting is probably the most frequent, and loss of consciousness 
during an attack of epilepsy is also common. This step-by-step 


ide therefore begins with the basics. 
gu 


Resuscitation for thg cazen 
s information can be used to learn the basic te 


Although en jr must be stated that no instructions, 
citatlor-» : 
of resusci 


chniques 
however 
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ood 
> can substi ae ie 
asic | bstitute for a properly administered training course on 


" 

Your e EL techniques. Find out about first-aid courses in 

to as ats C RUE this appendix the casualty is always referred 

Casualty ems his is simply for the sake of clarity. In reality the 
n, of course, be of either sex and of any age. In each 


> exactly aud 
actly the same principles apply- 


The : 
Deed for resuscitation 


Toii 
m pn Ves to have a regular supply of oxygen to all our organs. 
amaged re important for the brain which will become severely 
S Esen uh m deprived of oxygen for more than à few minutes. 
rain supplied with oxygen three things are needed: 


A 
B p airway supplied with oxygen containing air. 
chick ing which draws air into the lungs where oxygen can 
Chang the blood stream. 
š circulation which requires a P 
Sufficient blood in the blood vessels to carry oxygen 


lungs to the vital organs. 


umping heart together with 
from the 


MS ¿ treatment needed 
si ercome failure of one or a^ ns. It may consist 
mply of clearing the airway !n someone who 15 choking and 
Placing him in a recovery position, or it may mean the continuing 
application of artificial breathing and assisted circulation in the 
Casualty, Whatever the circumstances surrounding an unconscious 
casualty this appendix aims to provide the reader with sufficient 
knowledge and confidence to resuscitate the casualty should the 


Occasion arise. 


"IResusciranpn 
Suscitation is the term used for the emergency 
ll of these functio 


Priorities in basic resuscitation 
Remember — seconds count. 
Approach 


Eliminate any danger. Ensure that there is nO conti 
either yourself or to the casualty from electricity, 


nuing danger to 
gas, falling 
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masonry, traffic etc. Establish if the casualty is unconscious i, 
gently shaking him and shouting, ‘Are you all right? Do a. 
aggravate any injuries that he may have, especially in the neck, r! 
or limbs, by moving him unnecessarily. 


ARE YOU 
ALL RIGHT! 


Airway 


Once you are certain that the casualty is unconsci 
check and see whether the airway is cl 
obstruction are: 


ous you must pet 
€ar. Some Possible causes 0 


e The tongue may have fallen back blocking the 
lying on his back. ; 

i large chunk of food lodged in the throat, 
Vomit or blood blocking the throat i 

A foreign body such as dislodged false teeth, 
Water Or weeds collected in the throat from near drowning. 


airway in a casualty 


casualty js attempting to breathe (look, listen and feel to 
the this) and the airway is clear, turn him 9n to his side into 
po e Position and support his chin until help arrives. 

the reco 
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Tr x 
eatment of an obstructed airway 


In an unconscious casualty make sure the airway is open by tilting 


the head back. This will ensure that the tongue is not obstructing 
the airway. If the airway remains obstructed after tilting the head 
back it is possible that vomit, blood or a foreign body is the cause. 
Remove these by finger sweeps in the mouth if the jaw 1s relaxed. 
Try back blows if this is not successful. If the casualty then starts 
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Finger sweeps 


to breathe, turn him on to his side int 
support his chin until help arrives. If 


Breathing 


that the casualty is not atte 
utely sure 3 
Make absol 


à > mpting to breathe 
looking for chest movement, listening for 
by loo! 


breath Sounds and 
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Look, listen, feel, 


heek. Someone who is not breathing 


feeling for breath on your C 
y be several reasons 


may have a bluish tinge to his lips. There ma 
why the casualty has stopped breathing. Some of these are: 


€ Obstructed airway. 
€ Stopped heart, €-8-> from severe heart attack or electric shock. 
€ Head injury. 

e Chest injury. 

€ Exposure to poisonous 
yourself first). 

Near drowning- 
Poisoning, €-8-> from a drug overdose. 


gas (remember to eliminate the danger to 


The important thing to remember with all of these causes is that 
you shouldn't overconcern yourself with the reason why breathing 
has stopped, only that it has and you must act immediately by giving 
mouth-to-mouth breathing. 


p. N 
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Treatment of absent breathing 


Expired Air Respiration (known as EAR for short) refers to the 
breathing given by the rescuer using the mouth-to-mouth method. 
EAR is performed with the casualty lying on his back, his head 
tilted back and his mouth open. Kneel by his head and with one 
hand pinch his nose. With the other support his jaw. Take a 
breath... 


place your mouth completely over the mouth of the casualty making 
AN Po Pun Make eure his chest rises and falls as you 
perform this operation. Repeat this manoeuvre four times quickly. 
If the chest does not rise with each breath then either the airway 
km Yom nee made a good enough seal between 
your mouth and te) casualty’s. Try to clear the airway or improve 
the seal before continuing. : 

Aher doing this chi ee casualty has started to breathe 
for himself. If not, check the pulse in the nes (eee pi 
If the casualty is not breathing well, continue moutere 
breathing at the rate of about 12 breaths per minut Poe 
and 20 breaths per minute in infants and small children p. ii 
casualty starts to breathe for himself, turn him on to his side into 
the recovery position and Continue to check that i si * 


lation). 
-mouth 
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iled help arrives. Vomiting often occurs when 
ng the casualty in the recovery position 
g does occur. 


adequate until sk 
breathing returns and placi alt 
will prevent him from choking if vomiuni 


Circulation 


The pulses in the neck are to be found over the carotid arteries 


which lie on either side of the voice box (Adam’s apple) between 
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it and the muscles runnin 


own pulse now to be Sure of the precise location. If the casualty 
has no pulse, is unconscio; i 
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In 

ced us where the heart has stopped, breathing will also stop 

respiration inute so these casualties will need both expired air 

nown as a external chest compression. This combination 1s 

ome cau ardio-Pulmonary Resuscitation (or CPR for short). 
ses of cardiac arrest are: 


Heart attack. 
pase blood loss. 
evere head injury. 
ET drowning. 3 
T, of poison or noxious gas (remember to eliminate any 
ER 4 yourself first). ; 
away aber (eliminate danger — switch off or move the casualty 
the source). 


As wi d ; 
uad the important thing to remember with all of these 
S not to overconcern yourself with them. The casualty's 
PR ie stopped and you must therefore act immediately by giving 
ERE Ses mouth-to-mouth respiration and external chest com- 
SD n performed together). Any serious bleeding that the casualty 
i ave must be stopped immediately otherwise there will not be 
ough blood in the circulation to carry oxygen. (See ‘Bleeding’). 


Treatment of cardiac arrest 


External chest compression is performed with the patient lying on 
his back and on a firm surface. By rhythmically pressing the breast 
bone towards the backbone; the heart is compressed and made to 


pump blood. 


EGC 

Kneeling by the side of the casualty locate the base of the breast 

bone. Place one hand two fingers breadth above this point — over 
in the midline (see p. 206). 


the lower third of the breast bone — 
Place your other hand on top of the first and with your elbows 


straight bring your shoulders uP until they are directly over the 


casualty’s chest. Rhythmically depress an 
four to five centimetres (one to two inches). Proportionally less 
movement is needed for children and babies- Remember that both 
mouth-to-mouth respiration and external chest compression are 
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yip 


needed in a cardiac arrest. The e 
whether you are on your own or if 
If you are on your own, alternate 
about 80 per minute) with two br 
present one should carry out externa] chest compression unin- 
terrupted at a rate of about 60 per minute whilst the other should 
provide one breath every fifth compression. The rescuer performing 
the compressions should not Pause at any time for the rescuer 
performing mouth-to-mouth respiration. - 

The rescuer performing mouth-to-mouth re: 
every minute or two for the return of pulse, breathing and colour. 
If the pulse and breathing return, turn the Casualty into the recovery 
position but continue to observe him carefully unti] skilled help 
arrives. In young children and babies the breaths used in mouth- 
to-mouth respiration should be PET Dnatey less. External chest 
compressions in children are p ue with one hand at the rate 
of 80 or 90 per minute and in in "m Dur the fingertips at the rate 
of 100 per minute (see p. 209). d lac d the rescuer performing 
mouth-to-mouth respiration should place his mouth over the mouth 
and nose of the baby. 


xact technique will depend on 
there is another rescuer to help. 
15 compressions (at the rate of 
eaths. If there are two rescuers 


spiration should check 
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15 compressions to 
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Bleeding 


i iated with blood loss 

t e cardiac arrest is associate by ait 

© ones ao contral ans nox ae available. If at 

Pressure uer the wound. Use a pad or a dr GO SETE allows 

all possible, the wound should be elevate P cal shou i 

ity to act against the blood flow. The legs of thè TEN the vita 

Piso, pu rise to allow the blood to drain 

organs. 
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Summary of resuscitation procedure 


1 Remember — seconds count. 
imi nger. 
x EIE iconic — shake and shout, 
4 Clear the airway — ult the head back, remo 
d support the chin. Check for breathing. 
1f breathing, turn the casualty into the Tecovery position. 
s If not breathing, give mouth-to-mouth Tespiration, 
_ Check for a pulse in the neck. 


Ve foreign material 
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8 If no pulse; begin external compression together with mouth- 
lo-mouth respiration (C.P.R.) 
* One rescuer — 15 compressions to 2 breaths. 
* Two rescuers — 5 compressions to 1 breath. 
10 pup Obvious heavy bleeding. 
Ontinue until either: 
° Pulse and breathing are restored. MC 
° A doctor or qualified help assumes responsibility for the 
Casualty. j 
* You are completely exhausted and unable to continue. 


These instructions are reproduced by kind permission of the 
€suscitation Council (UK). Copies of the booklet Resuscitation for 

the Citizen are available from the Resuscitation Council, Department 

of Anaesthetics, Royal Postgraduate Medical School, Hammersmith 

Hospital, London W12 OHS. Original diagrams courtesy of A. S. 
aerdal, Stavanger, Norway. 


Appendix Seven 


Glossary of Major 
Medical Terms 


ambulatory (24-hour) monitoring Recording the heart’s electrical 

activity over long periods with a portable ECG device. 5 
| aneurysm A weak point in an artery or heart wall which *balloo? 

out' and may burst. 

angina Chest pain or ache (usually brought on by exercise or 

emotion and usually relieved by rest) showing that heart muscle P 

receiving insufficient oxygen, 

angiography Aid to diagnosis in which the blood vessels (especial 

the coronary arteries) are revealed by injection of fluid that show? 

up on X-rays. 

angioplasty Process of dilating blood vessels (especially the cor 

onary arteries) by inflation of a small balloon catheter. | 


aorta The single, large artery starting at the left ventricle. Fro™ 
the aorta, blood is distributed to the body. 


arrest Stopping of the heart. 
arrhythmia Abnormal rhythm of the heart. 
artery Vessel taking blood from the heart. 


atheroma Mixture of fat and blood components deposited along 
the walls of arteries. 


atherosclerosis Narrowing of the arteries by atheroma. 
atrium (atria) The chambers of the heart that collect blood. 


bradycardia Abnormally slow heart rate. 
Bruce protocol À form of exercise test (see Exercise test). 
calcification Hardening due to deposits of calcium. 
cardiac Relating to the heart. 


b ceperit aoc pressure on the chest that may restart 
a heart that has stopped beating. 
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Cardioy : 
lar Relating to the heart and blood vessels. 
thm sion Delivery of an electric shock to stop abnormal heart 
catecholami 
ee nes The hormones adrenaline and nóradrenaline that 
flight the activity of the heart and prepare the body for fight or 
Cathete. W š 
is the r A fine tube inserted into the body. Cardiac catheterisation 

à ie of introducing a catheter into tlie blood vessels and 
Of the t, usually to help assess the heart’s function or the condition 
dies coronary arteries. j 
ra eters Relating to the brain's blood supply. Cerebro- 
dior r accident is a medical term for stroke. 
can ac Tendons connecting the flaps of valves to the heart wall. 
conte ital Present at birth. 

o Ç 
ein arteries Blood vessels supplying the heart muscle. 
TURN ry artery bypass graft (CABG) An operation to -bypass 
aes ctions in narrowed coronary arteries. 
How wid thrombosis Formation of a clot (thrombus) that blocks 
ne of blood through a coronary artery and so leads to death of 
t muscle (myocardial infarction). 


me The period in the heart cycle when heart muscle is 
axed and the ventricles fill with blood. Blood pressure is lowest 
at this point. 

defibrillation Delivery of a strong electric shock to the heart to 
Stop a life-threatening abnormality of heart rhythm. 

dysrhythmia Abnormal rhythm of the heart. 


ECG or EKG  Electrocardiogram: record of the electrical activity 
that drives the heart. 

echocardiography Aid to diagnosis in which images of the heart 
are obtained using sound waves- 

electrode Contact (usually metal) used to record electrical activity 
(as in the ECG) or deliver electric current (as in a pacemaker). 
embolism Sudden blockage of an artery by a clot, bacteria or 
bubble of air borne on the stream of blood. 

exercise test ECG record of the electrical activity of the heart 


during gradually increasing exercise. 


fibrillation Abnormally fast. uncoordinated beating of a heart 
chamber. Fibrillation of the ventricles quickly leads to death unless 
the condition can be reversed. 

fibrosis Formation of scar-like tissue consisting mostly of fibres. 
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TP aker 
fluoroscope An X-Ray device used when catheters or pacem 
wires are being positioned in the heart. 


haemoglobin Protein pigment in red blood cells that carries OXY 
Ben and carbon dioxide. "ve the 
heart block When the normal electrical impulses that drive 
heart fail to pass from the atria to the ventricles. d to 
heart failure Inability of the heart to pump sufficient bloo di 
meet the demands of the circulation. The cause may be problems 
the heart muscle, valves or electrical system. the 
heart-lung machine Mechanical device used to take over ie 
pumping function of the heart and the oxygenating function of t 
lungs. 


Holter monitoring Recording the ECG over long periods with à 
portable device while the patient moves about. : 

hyper- Term suggesting ‘too much’, as in hypertension meaning, 
abnormally high blood pressure, and hyperlipidaemia, high levels © 
fats circulating in the blood; and hypertrophy, abnormal enlargement- 


hypo- Term suggesting ‘too little’, as in hypotension, i.e. abnor- 
mally low blood pressure. 


incompetence (of a heart valve) Leakage. : 
infarction Death of tissue from lack of oxygen following inter- 
ruption to its blood supply. ` j 
ischaemia Lack of blood supply (usually leading to damage if 
prolonged). 3 
ischaemic heart disease Narrowing of the coronary arteries 


restricting blood flow and so oxygen supply; the condition leading 
to angina and heart attack. 


IV Intravenous; into a vein. 
lipids Fats 
myocardium Heart muscle. 


myocardial infarction Death of heart musc 


le following inter- 
ruption to its blood supply. 


occlusion Blockage. j : 

dema Abnormal accumulation of fluid, usu. 
ag edema) or around ankles, and a sympt 
y other conditions). 


ally in lungs (pul- 
monary 9 om of heart failure 
(and man : 
Electrical device used to regulate the 


er : E 
acemak lanted under the patient's skin. 


heart rate, and 
usually imP 
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Plaque : 
ane Accumulation of deposits (usually of fat and blood products) 
Bere the artery wall). 

dosi 
ia osis The future course of the illness. A favourable prognosis 
[s good chance of recovery. 
aie nasi Prevention. 
Saeed Relating to the lungs. 

a z ° 

the m i artery Blood vessel leading from the right ventricle to 
pulmo; i 
d stead ote Sudden blockage of the pulmonary artery 
SEA nches by a clot, air bubble etc. borne on the stream of 


pulmon: ; R 
atii ary veins Blood vessels leading from the lungs to the left 


re itati 
Burgitation Leakage of blood through heart valves. 


Septum Mus M S 
heir scle wall dividing the left from the right side of the 
sinu: ; N 
sana Collection of cells in the right atrium whose regular 
sess pue set the rhythm for the healthy heart. 
normal narrowi i 

ane Raves owing (especially of the passage through 
st 

a test ECG record of the electrical activity of the heart during 
gradually increasing exercise. 
ioe Loss of movement or sensation following damage to an 

ea of the brain caused by the blockage or bursting ‘of one of its 
blood vessels. 
syncope Temporary loss of consciousn 
blood flow to the brain, often due to 
rhythm. ¢ 
systole The period in the hear 
to expel blood. Blood pressure is at i 


ess caused by insufficient 
an abnormality of heart 


t cycle when the ventricles contract 
ts peak during this phase. 


tachycardia Abnormally fast heart rate. 
thrombosis Formation of a clot (thrombus) that often leads to 
blockage of a blood vessel. 


thrombolysis Dissolving a blood clot. 
triglycerides Fatty substances in the blood. Abnormally high 


levels may contribute to the formation of atheroma and gradual 
obstruction of arteries. 

treadmill test Record of th 
gradually increasing exercise- 


e electrical activity of the heart during 
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š s 
ultrasound Aid to diagnosis in which images of the internal organ 
(including the heart) are obtained using sound waves. 


veins Vessels that return blood to the heart. 
ventricle(s) The main beating chambers of the heart. 
ventriculogram Image used in diagnosis showing the s 
size (and hence also the performance) of the ventricles. 


hape and 


Index 


ACE inhibi 

bitors, 
172 rs, 125, 150, 163, 
adrenaline, 10, 126, 160, 164 


pog 72, 152, 156, 160 
iodarone, 100 — 
anaesthetic, local, 44; 
Beneral, 175 
aneurysm, 46, 63 
angina, 71, 72, 74, 76-91, 111, 
137, 141, 145, 163, 165, 166; 
unstable angina, 78 
angiography, 46-8, 80, 82-3, 88, 


141 
angioplasty, 61, 90, 134, 136-7 
antibiotics, 28, 30, 110 


anticoagulant drugs, 63, 75, 97, 
112, 116, 118, 163 

arrhythmias, 92-107 

artificial heart, 127, 140-1 

aspirin, 75, 90, 131 

atheroma/atherosclerosis, 23-5, 
51, 76, 89, 90, 131, 142 


athletes, 9, 10, 92 
atrial fibrillation, 30, 96-7, 111, 
124, 173 


atrial flutter, 97 

atrial septal defect (ASD), 21; 
31-3 

Australia, 147 


AV node, 11-13, 93, 96, 98-9 


bacteria, 26, 28, 29 
balloon pump, 127 
barium, 40 


beta blockers, 60, 73-4, 83, 85, 
99, 150, 164-7 
birth defects, 19-21, 22, 28, 
30-3, 44, 144 
blood, 15 
blood pressure, 17-18, 37-8, 83, 
149-52, 164-7; 
high blood pressure, see 
hypertension; 
measurement, 37; 
normal values, 150 
‘blue babies’, 21, 31—3 
bradycardia, 59, 102-3 
breathlessness, 35; 39, 54, 62, 
69, 72, 77, 111, 121 
Bruce test, see exercise ECG 


calcium antagonists/blockers, 60; 
85, 100, 163, 171 

calcium deposits; 23, 24, 29, 40, 
110, 117 

capillaries, 4,17 

cardiac output, 10, 45, 127 

cardiomyopathy. 26 
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cardiopulmonary bypass, see 

heart-lung machine 
cardioversion, 100, 102 
CAT scan, 50 


catheterization, 44-8, 80, 113, 
127, 135 
cholesterol, 23, 73, 142, 152-9, 


180-2; 
cholesterol lowering drugs, 181 


circulation, 2, 14, 18, 27 

clottings.» 15; 51 = 
clot-dissolving drugs, 133-6 

coarctation of the aorta, 31-2 

coffee, 93 

conduction system, 10-13, 45-6 


congenital heart disease, see birth 
defects . 

contrast studies, 46, 47, 80 

coronary ambulance, 57 


coronary angiography, 46-8, 80, 
88 
coronary arteries, 12-14, 23-6, 


46-8, 51, 62, 84 
coronary artery bypass grafting 
(CABG), 47,61, 81, 85-90, 
175-9 
coronary care unit (CCU), 
coronary thrombosis, 51 
CT scan, 50 


60, 66 


deep vein thrombosis, 63 
defibrillator, 59, 102 
implantable, 138-9 


dentistry» 28 


depression, ora 
diabetes 712, 37 
diastole», , 124, 152-8, 180-2 
Aa 96, 100, 123-4, 126, 
MINUM a 
diuretics 3, 96; E 
luri > 

LEES 
Doppler, 117 go, 183-4 


driving; 


dyspnoea, see breathlessness 
dysrhythmias, 92 


ECG (EKG), 11-13, 40-3, 6; 
93, 94-5, 112; see also 
exercise ECG; 

after heart attack, 56; 
24-hour, 43, 69, 79 

echocardiography, 43-4, 112 

ectopic beats, 94 

electric shock, 97, 100, 139 

electrophysiology, 45-6, 95 

embolism, 23, 28, 63, 97, 1125 

pulmonary embolism, 63 

endarterectomy, 86 

enzymes, 57, 133 

exercise, 10, 16, 26, 72, 159; 

and angina, 78, 91; 
after heart attack, 68-9; 
after surgery, 178; 

` and valve disease, 122 

exercise ECG, 34-5, 41-2, 68, 
79-80, 82-3, 88, 142 


fainting, 18, 27, 36, 93, 103, 11! 

familial hypercholesterolaemia, 
180-2 

family relationships, 65-9, 88 

fatigue, 35, 55, 111, 121 

fibrillation, see atrial fibrillation; 
ventricular fibrillation 


fibrin, 23, 75, 117, 158 
Finland, 146, 156 
flying, 71 


foxglove drugs, see digoxin 


gamma camera, 
gas exchange, 2-4, 6 


genetic factors, 66, 144, 180-2 
German measles, 30 


149957; 


haemoglobin, T5947, 
*hardening of the arteries’, 23 
heart attack, 25-6, 51-75; 
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Prediction, 141 
heart block, 103 


heart failure, 22, 25 26, 29, 40. 
» £9, 22, 40, 


62-3, 70, 7 
heart Size, 38 itd 


M Tate, 9-11, 57 
> > 
rhythm, 27, 58-60; see also 


Thole in ee transplant, 132 


the heart’, 21, 28, 30-3, 


Holter recording, 43 
mones, 10, 126, 160 
YPettension, 37, 38, 74, 91, 96 
59-52, 164-72; B? 
ee also blood pressure 
Infarct, 54, 61-2; 
. Silent, ss 
Infections, 21, 22, 26, 27, 89 
e L7 11 88158 nna a 
inheriting hi 
. factors 
a iope drugs, 124, 126 
pue care unit (ICU), 61, 126 
aemia, 26, 77; see also angina, 
heart attack 
Israel, 157 


eart disease, see genetic 


Japan, 146, 156 
Kidneys,” 3, 15, 62, 121 


lasers, 90, 134, 137 
lgnocaine, 59, 102, 138 
lungs, 1, 3-6 


‘missed beats’, 94 
mitral valvotomy, 113 
MR FIT, 157 
murmurs, 39, 112 
MUGA scan, 49 


myocardial infarction, 51 
myocarditis, 28 
myocardium, 26, 27 
myxoma, 22 


nervous system, 10, 16 
New Zealand, 146 
nicotine, 93; see also smoking 
nitrate drugs, 70, 85, 125, 
169-70; 
as aerosol, 169; 
plasters, 169 
noradrenaline, 10, 126, 160, 164 
North Karelia, 146 
Nuclear Magnetic Resonance scan 
(NMR), 50, 141-2 


oedema, see swelling 
overweight, 72, 91, 152, 153, 154 


pacemaker, natural, 11, 27, 93; 
artificial, mechanical, 95, 
103-7; 
‘smart’, 101, 106, 139; 
temporary, 60, 104 
palpitations, 35-6, 92-5 
pericarditis, 29 
pericardium, 6, 27 3 
persistent ductus arteriosus 
-(PDA), 31-2 
personality, 65, 88, 159-60 
platelets, 15, 75, 149 
potassium supplements, 124, 167 
pregnancy, 44, 101, 117, 139 
prevention of disease, 72-5, 
144-61, 180-2 
pulse, 15, 37 


quality of life, 65, 81, 114, 130, 
142-3 à 


radioactive tracer, 49, 57, 80 
radio-isotopes, 49—50 5 
regurgitation (valve) 22; 10! 
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rehabilitation, after heart attack, transplantation, 119, 127a ries» 
65-72; transposition of the great 


after bypass surgery, 87-9 
rejection, 129, 130, 141: 
relaxation, 91, 152, 160 
resuscitation, 97, 196-211 
rheumatic fever, 22, 29-30, 110 


salt, 121, 152, 167 
screening, 34, 142, 182 
sedatives, 60, 94 
septum, 21 
sex, 68, 69-70 
sinus node, 11-13, 93, 102 
smoking, 67, 72, 76, 91, 93, 149, 
152 
soft water, 161 
spasm, 76, 85, 171 
sphygmomanometer, 37 
stenosis, valve, 22, 109, 114; 
of coronary artery, 83 
stethoscope, 17, 37 
streptokinase, 61, 135 
stress, 73, 159-60 
stress test, see exercise ECG 
stroke, 17, 23, 63, 74, 112 
Swan-Ganz catheter, 127 
swelling, 36, 72, 103, 121, 167 
symptoms, of angina, 76-8; 
of heart attack, 54-5; 
of abnormal rhythms, 92-5; 
of valve disease, 111-2 
syncope, see fainting 
systole, 9, 17, 37 


tachycardias, 95-6, 98-102 
tetralogy of Fallot, 31-2 
thrombosis/thrombus, 23-5, 
51-2, 74, 133 
thrombolysis, 133-6 


31, 33 
reanillt see exercise ECG 
Type A personality, 159 


i hy 
ultrasound, see echocardiograP 
USA, 147 


0; 
valves, 35-8, 16, 212, rea 
aortic, 6, 22, 108; 
conservation, uh 
mechanical, 1l ; ; 
mitral, 3, 9-6, 22, 34, 105 
mitral valve prolapse, 110; 
pulmonary, 8, 108; 
tissue, 113-18; 
tricuspid, 6, 108 
varicose veins, 16, 86 
vasodilator drugs, 
veins, 15-17 Y 
vein graft, see coronary artery 
bypass graft 
ventricular fibrillation, 
97-8 
ventricular septal defect (VSD) 
30-3 
ventricular tachycardia, 97 
viruses, 26, 28 


53, 59; 


warfarin, 97, 112 
‘water pills’, see diuretics 
Wolff-Parkinson-White 
Syndrome, 99, 101 
work, return to after heart 
attack, 66-9; 
after Surgery, 88, 130 


X-rays, 39, 44, 46, 80, 113, 126 


; Heart Disease 


What it is and how it's treated 
John Wallwork and Rob Stepney 


You are more likely to die from heart disease than 
- anything else. There is plenty of advice on how to avoid it, 
` but what if you are already suffering from heart trouble? 

This book aims to help sufferers and their families cope 

with the problem and outlines ways in which they can 

speed their own recovery. 


: The authors — one an internationally known heart and 
transplant surgeon, the other an experienced medical jour- 
nalist — explain in clear, precise terms how the heart 
Works and what happens when it goes wrong. This will 
help the reader make informed choices about the available 
options. How can you avoid a second heart attack? Is it 
worth taking drugs, perhaps for many years? When is the 
best time to replace a damaged heart valve? Will surgery 
for chest pain give you a better chance of living longer? 
These and other questions are dealt with in the book. 
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